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STANDARD SHAFT 
ASSEMBLY 


L 


THREADED 
PROPELLER 
HUB AND 
SHAFT 
RUBBER WEARING 
PLATE 


RAKE-LIFTING 
DEVICE 


(HIGH TURBULENCE 


DENVER 


AGITATORS 
are STANDARD in 
URANIUM MILLS 


ENCLOSED 
SPEED REDUCER ~ 


ACID-PROOF 
CONSTRUCTION 


hom GENTLE STIRRING 
ACTION 


The Reason?... BEST RESULTS! a 

1. Simple Operation, Low Horsepower ein 

2. Longer Service, Less Maintenance 

3. Lower Cost ~ 

4. Threaded Propellers for Corrosive Applications / Threaded propeller and shaft can 


‘ey save you many hundreds of dollars 


PLUS the fact that they DO THE JOB BETTER! 
SPECIFY DENVER for Agitators in your mill. 


by quick replacement and by get- 
ting back into production fast. No 
need for long shut down or stand- 


yy > 


“Have you studied Denver Equipment Company Engineers’ Recommendations?” by units. 
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Improved performance during an 
extra-long service life is what you 
get from the newer Du Pont CD 
Blasting Machines. 

Designated CD-32-1 and CD-48-1, 
these newly designed machines main- 
tain the condensers in a fully charged 
condition at all times. . . preventing 
condenser deterioration and reduc- 
ing current drain from the batteries 
to a negligible quantity. This keeps 
the condensers at the same potential 
as the batteries. Result: greatly pro- 


OWNERS OF CD-32 and -48 BLASTING MACHINES 
may have them converted to the improved 
CD-32-1 and -48-1 machines for a moder- 
ate charge. Ask the Du Pont representa- 


tive in your area for details. 


Improved Du Pont CD Blasting Machines 


FASTER OPERATION-LESS MAINTENANCE 


longed battery and condenser life, 
less need for service in the field. 

The continuous-charge feature also 
eliminates the elapsed time between 
depressing the ready switch and the 
lighting of the neon lamp. As soon as 
the ready switch is pressed, the light 
glows, and the blast can be fired at 
once by pushing firing button. Re- 
sult: faster operation. 

These powerful, efficient machines 
retain the excellent characteristics of 
all CD Blasting Machines: light- 


weight .. . great safety . . . no mov- 
ing parts . . . absence of costly per- 
manent shooting lines . . . ability to 


fire large numbers of caps in series or 
parallel series. 

If you would like complete infor- 
mation on the improved CD-32-1 and 
CD-48-1 Blasting Machines, see the 
Du Pont explosives representative in 
your area, or write to E. I. du Pont 
de Nemours & Co. (Inc.), Explosives 
Department, Wilmington 98, Del. 


| DU PONT EXPLOSIVES 


Blasting Supplies and Accessories 


THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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For Close-Quarter Work and Drilling Speed—the ~ 
short overall length of the CP-555 Rotauger 7% 
is perfect for drilling long blastholes in 
cramped quarters. The fast and powerful 
CP Rotauger can double your footage in 
the softer formations . . . drills 2/2 inch 
holes in speeds of 2 to 4 ft. a minute to 
depths of 100 ft. or more. 
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For Complete Versatility — CP Integral and Attachable Air- 
legs teamed up with Chicago Pneumatic Sinkers get the 


most out of tungsten-carbide bits. The Attachable type 
is ideal for mounting standard sinkers for intermittent 
or production drilling; the Integral type is designed pri- 


marily for production drilling _.. both models in stand- 
ard feeds of 36” and 48”. 
nh Cc Cc d 


For Blast Hole and Exploratory Drilling — the powerful, light- 
weight, easy-to-handle CP-55 Diamond Core Drill is faster 
than any other diamond drill in its class. Has a highly 
efficient CP Rotary Air Motor... requires a minimum of 
air per foot drilled. Conservatively rated at 500 feet with 
E Rods and EX Fittings. Skid mounted types are available 
for test borings . . . rated in capacities to 2250 ft. 


For Stoping and Raising — the CP-34 Stoper has just-the- 
right combination of piston speed, foot-pound blow, ro- 
tating speed and feed-leg pressure to achieve that extra 
long service and performance from tungsten-carbide bits. 


Chicago Pneumatic 8 East 44th Street, New York 17, N. Y. 


PNEUMATIC TOOLS « AIR COMPRESSORS © ELECTRIC TOOLS * DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS « VACUUM PUMPS « AVIATION ACCESSORIES 
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with Crucible CA DOUBLE DIAMOND 


alloy hollow drill rods 


That’s the phenomenal results construction men are 
getting with Crucible’s new CA DOUBLE DIA- 
MOND alloy hollow drill rods. 


These new rods actually have three times the 
drilling life of ordinary carbon rods. On one major 
construction job CA DOUBLE DIAMOND alloy 
rods averaged 630 feet per rod. And, although they 
are slightly higher in price, these longer-lasting 
rods cut costs by 60%. 


It’s the steel that makes the difference. For CA 
DOUBLE DIAMOND is a tough, high-carbon, 
high-chromium alloy steel, prescription-made for 
maximum resistance to wear and abrasion. What’s 
more, its hardness in the natural or as-rolled condi- 
tion is substantially higher than carbon rods. You 
get a stronger rod with higher fatigue resistance. 


With CA DOUBLE DIAMOND, as with any 
alloy steel, special heat treating methods give the 
best results. And they’ll pay off in longer rod life 
... lower drilling costs. Crucible will be glad to 
supply full information on CA DOUBLE DIA- 
MOND alloy rods...or on its many other alloy 
steels for construction applications. Crucible Steel 
Company of America, Henry W. Oliver Building, 
Pittsburgh 22, Pa. 


CR U C j 4 LE | first name in special purpose steels 


Crucible Steel Company of America 
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from the BIGGEST JOBS to the smallest 


I-R HYDRA-BOOMS 
give you more drill footage per shift 


R 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


DRIFTERS JACKHAMERS DRILLMASTERS QUARRYMASTERS 


CARSET BITS ¢ AIR TOOLS 


High-Face Jumbo Shaft Jumbo 


{ Page 


ROM the crawler-mounted Jumbo 
| pat to the specialized drill 
mountings below, Ingersoll-Rand Hy- 
dra-Booms are converting. setup time 
into drilling time in practically every 
type of mining, quarrying and con- 
struction work. 


Hydraulically powered, with simple 
fingertip control, the fast-acting Hy- 
dra-Boom means effortless hole spot- 
ting for faster, easier rock drilling in 
any position. Whatever the job, it will 
pay you to look into the cost-saving 
advantages of versatile I-R Hydra- 
Booms. Let us help you engineer your 
unusual drilling problems. Write today 
for Bulletin No. 4162. 


5-274 


Tractor Jumbo 
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Tunnel Jumbo 


This Allis-Chalmers Crawler Tractor 


MAKES A TIDY PROFIT | 
THEN LEAVES A TIDY LANDSCAPE 


The marked trend toward land recla- 
mation is placing more and more im- 
portance on the crawler tractor. For 
only the crawler tractor is flexible 
enough to pay its way through all 
stages of open pit operation. 


Here, the Allis-Chalmers HD-16 
proves to be a real efficiency expert as 
it demonstrates its usefulness both dur- 
ing and after an area has been worked. 


Before production begins, the HD-16 strips and stockpiles over- 
burden. If distance from pit to stockpile is too great for dozer 
operation, this versatile crawler teams up with a pull-type scrap- 
er for this initial job. 


During mining operations, the HD-16 is always busy. It builds 
and maintains haul roads, feeds hoppers and conveyors, maintains 
stockpiles, skids heavy equipment, handles drainage problems, is 
ready and able wherever a push or pull is needed. 


ALLIS-CHALMERS HD-16 


your choice of two outstanding drives 


After the area has been worked out, the rec- 
lamation job begins. Overburden and waste, 
which have been stockpiled by the busy 
dozer, are now pushed into the pit and lev- 


H Weight 
eled off quickly. Reclaimed area can then be 
seeded for pasture, subdivided, or developed Torque Converter Drive 150 net engine 31,600 Ib 
into some other form of usable land. Standard Transmission Drive 131 belt 31,500 Ib 
CONSTRUCTION MACHINERY DIVISION, plus new, longer truck frames, long-life track, straddle-mounted final drive, 
MILWAUKEE 1, WISCONSIN easier servicing . . . many other outstanding features. 


Write for literature or get the full 
story from your Allis-Chalmers = 
dealer. 
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ODERNIZATION 


key to profitable strip mining 


Bucyrus-Erie 1050-B stripping shovel, with 45- 
yd. dipper, stripping overburden in Sunnyhill 
Coal Company mine at New Lexington, Ohio. 


BUCYRUS - ERIE STRIPPING SHOVELS: 
key to efficient modernization 


When you modernize with a Bucyrus-Erie 
stripping shovel, you’ve taken a long step toward 
the big output, low-cost stripping necessary for 
profitable operations. 


These long range stripping shovels offer front- 
end design featuring superior strength with mini- 
mum weight, powerful digging action, and long 
life. Ward Leonard variable-voltage control pro- 


IE 


South Milwaukee 
Wisconsin 


BUCYRUS | 
ERIE J} 


vides quick response, smooth acceleration and 
deceleration, and flexibility of operation that main- 
tains high operating speed for maximum output. 


Modernization is a major part of the solution 
to the problem of rising costs — Bucyrus-Erie 
stripping machines can provide a major part of 


any modernization program in strip mining. ,,,,. 
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22-ton “Eucs’’ with quarry bodies haul stone for 
Ideal Cement Co. of Colorado. Top speed of this 
Model 36 TD, with full payload, is 32.5 m.p.h. Spring 
mounted drive axle and Allison Torqmatic Drive are 
important factors in stepping up production and 
profits at this operation. 


EUCLID DIVISION 
GENERAL MOTORS CORPORATION 
Cleveland 17, Ohio 


Higher Availability 
More Tonnage 


Lower Costs 


On scores of mine and quarry operations all over the world 
the high job availability of Euclid equipment results in 
more tons hauled per shift. Because they’re engineered and 
built for the toughest off-the-highway service,‘Eucs’’stay on 
the job longer, with less time out for servicing and repairs. 


Dependable low cost hauling has made Euclid the 
preferred equipment for open pit operations in both the 
metallic and non-metallic mining fields. If you‘re interested 
in cutting your hauling cost for ore, overburden or waste, 
have your Euclid distributor prepare a production and cost 
estimate for your operation. There’s a good chance he 
can show you how to haul more tonnage at lower cost. 


50 ton capacities with engines of 165 to "400 hp ey 
semi-rigid or spring mounted drive axles . . . ene 
transmissions or Allison Torqmatic Drives. 


Euclid Equipment 


MOVING EARTH, ROCK, COAL AND ORE 
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REPEAT ORDERS 


from the WORLD’S MAJOR 
PRODUCERS prove... 


There ts no 
? substitute for 


», ays 


...here are a few good reasons: 
LOWEST COST PER TON OF CRUSHED PRODUCT 
™ UNIFORM CONTROLLED FEED 

M MAXIMUM LINER UTILIZATION 


™ GREAT CAPACITY OF FINELY AND 
UNIFORMLY CRUSHED PRODUCT 


™ LOW COST—TROUBLE-FREE OPERATION 


Symons Cone Crushers, the machines that revolution- 
ized crushing practice, are built in Standard, Short 


\ CRUSHERS / 


Head and Intermediate types, with crushing heads 
from 22 inches to 7 feet in diameter—in capacities 
from 6 to 900 tons per hour. 


NORDBERG 


NO 
NC 


MACHINERY 


MACHINERY FOR PROCESSING ORES and INDUSTRIAL MINERALS 


NEW YORK SAN FRANCISCO DULUTH WASHINGTON 
TORONTO MEXICO, D.F. LONDON JOHANNESBURG 


© 1955 Nordberg Mfg. Co. 


RDBERG 


| 


Proved in the profitable reduction of these 


and many more ores and minerals . . . 


* ASBESTOS * MOLYBDENUM 
* ABRASIVES * NICKEL 

* CEMENT * SILVER 

* CHROMIUM * SLAG 

* COPPER * STONE 

* FELDSPAR * TACONITE 
* GOLD * TITANIUM 

* GRAVEL TIN 

* IRON ORE * TUNGSTEN 
* LEAD * URANIUM 

* LIMESTONE * VANADIUM 
* MANGANESE * ZINC 


SYMONS ... A REGISTERED NORDBERG TRADEMARK 


KNOWN THROUGHOUT THE WORLD 


NORDBERG MFG. CO., Milwaukee, Wisconsin 


SYMONS 


PRIMARY 
ptm GYRATORY 
CRUSHERS 


GRINDING MILLS 


MINE HOISTS 


SYMONS 
VIBRATING 
GRIZZLIES 

and SCREENS 


DIESEL ENGINES 
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Where parts must be 


EXTRA TOUGH 
specify AMSCO*’ MANGANESE STEEL 


Digging! Crushing! Handling! Amsco 
manganese steel parts work up to 10 
times longer under punishment .. . be- 
cause manganese steel can easily absorb 
heavy impact and abrasion. Hard work 
toughens the metal ... it work hardens 


DIGGING 


dippers and parts 
repointers 

dragline bucket parts 
dragline chain 
sheaves 

Pinions 

crawler shoes 


CRUSHING 


to as high as 550 Brinell. The pounding, 
grating action of rock and ore only 
polishes manganese steel. 

To get maximum life out of your 
equipment, specify Amsco manganese 
steel parts from the manufacturer. 


HANDLING 


bulldozer blades 

tractor rollers, idlers 
sprockets, grouser bars 
truck beds 

grizzle parts 

ore car wheels and liners 
sheaves, gears, pinions 


concaves 
mantles 
jaw plates 
mill liners 
hammers 


Amsco also produces other alloy steels with maximum wear 
resistance under particular conditions of service. 


AMERICAN MANGANESE STEEL DIVISION 


Chicago Heights, Ill. 
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(NON-EXPLOSIVE MINING METHOD) 


CARDOX CORPORATION 


\ eITHER cARDOX OR MINING METHODS 
yIRGINIA peerless Coal & Coke Companys | 
\\ \ piackwoo? Fuel Company: Inc- | 
Buchana" CountY Coal Corporatio® ocd ontas uel ©° 
\\ Coal processing Corporatio” pond Creek pocahontce Coal Company: A2) 
\\ Ho man Coal Co: premier pocahontas Collieries 
\\ Margaret Ann Coal Corporatio® Raine Lumber and Coal Company 
\\ jew Ridge Coal Corp: Mining Company 
\ Gunrise Coal Co: Red Jacket Coal Company 
\ . sycamore Coal Corporation pidgeview Coal Company 
\ Wallen Coal Company Royalty gmokeles® Coal Company 
Slab Fork Coal 
\ sycamore Coal ComporY 
\ WEST yIRGINIA Coal Corporation A2) i 
\ America® Coal Company 2) qruax Coal Company 
\ Ames Mining Company: (2) United States steel Company 
\ Anchor Coal Company West virginia Coal & Coke Corporation 
\ Boone Count¥ Coal Company: (2) weyanoke Coal gna Coke Company 
\ Brule gmokeles® Coal Company AQ) winding Gulf Collieries (2) t 
\ puckeY® Coal & Coke Co. 
Carbon Fuel Company 
Chest Bell & Lo\llet Coal & Mining Company: _ 
Easter Gas & Fuel Associates: aC) Begley Coal 
Lick Coo! Co Big Tim CO ompany 
Ethel Chilton Min Star Corporation 
Gay Coal and Coke Company: A2) | 
Guyot Eagle Coal Company w.G- Duncan Coal Company: {nc- 
Hoyima® Cool Company Easter Coal Corporation A2) 
imperial gmokeles® Coal Company: A2) Foursea™ Coal rporation 
Jacob Fork Pocahontas Coal Company HarveY Coal C° | 
Johnstow™ Coal & Coke Company Inland steel Company (2) 
\ Kimberling Collieries Company Rid Coal C 
\ iatayette Springs Coal Company oa orporation 
\ Lake Superiot Coal Co Kentland Elkhor™ Coal Company: A2) 
\ Leach j Knott Coal Corporation 
\ Liberty Coal Company 
Coal Mining Company Libert¥ Elkhor™ Coal Company 
\ Coal Company Mai estic Collieries Co 
\ Maust Coal & Coke Company . . : 
Mi. Hope Coal Company Mary Gail Coal Company _ 
\ Coal Company = Company (2) 
\ 
\ Pardee and Curtin Lumbet Company _ 43) cENNESSEE 
: Pecks Run Coal Company Block Coal & Coke Company , 


Cc COMP 


Colony Coal 


HARDSOCG 
}DRILLING EQUIPMENT 


Complete line of drilling equipment designed 
' to give you the maximum in drilling efficiency. 


e BELL BUILDING e CHICAGO 1, ILLINOIS ° 


| 
Barnes & Tucker Company 
The poreind Coal Mining CompanY OKLAHOMA \ 
Cambri Clearfield Mining Company Reliance gmokeles® Coal \ i 
Campbell Coal Company \ 
Johnstow? Coal & Coke Company: COLORADO \ 
Mathies Coal Company Coal Company \ 
Marco Com Company peat Coo Company \ 
Moffitt Coal Company Black piamond Fuel Compan \ t 
Morrisdale Coal Mining Company pouldet valley Coal Company AY i 
Ontaric Coal Mining Company Chandlet Coal Company \ 
pittsburdh Coal Company: AS) Champion Coal Co \ 
i Rochester & pittsburd> Coal Clark Coal Compan \ 
gpringtiel? coal Clayton COM \ 
Coal Company A2) Colowy? Coal Company \ 
i Dry creek Coal Company \ 
OHIO Golden qualit¥ Coal Co. \ \ 

Columbia Souther Chemical Corporation imperial Coal Company - A2) 
pindo Coal Company: Inc- Jenkins & Mathis Coal Compan \ : 
The Farm Bureau Cooperative Association {nc. Juanita Coal & Coke Company 
Gem Coal Company Minerals Developmen A2) \ 

Hanne Coal Company of Ohio. (2) william E. Russell Coal Compan \ 
Jetierso™ Coal Company Taylor Coal Company \ | 
Lorain Coal & Dock Company: A2) Thompso™ creek Coal & Coke Corp: \ 
Merrick Coal Tomahawk Coal Company | 
Powhatan Mining Company Vento Coal \ 
Ten * Coal Co. \ 
Warnet Collieries Company A2) MONTANA \ 
Brophy Coal Company \ 
ILLINOIS Johnso™ Coal Company 
Bell & Zollet Coal & Mining Company: _ 49) Mountain State Mining Compan \ 
Belle Valley Coal Company Nies Brothers 
Blue Bird Coal Company Norther Coal Compan \ 
Carmac Coal Company Roundup Mining Company \ 
Chicago wilmingto® & Franklin Coal Company wWester™ Coal Company \ 
Deet Creek Coal CompanY \ \ 
i Eddy Coal Company WYOMING 
i Elk Coal Company A2) 
Freeman Coal Mining Corporation Gunn \ 
Coal Corporation Ronocc? Coal Company 
Moftat Coal Company Storm King Coal Compan 
old Be™ Coal Corporation: 
peabody Coal Company AS) UTAH 
pschirret & Sons Coal Company Browning Coal Mine 
Sahara Coal Company (3) pi-Hest Company 
Truax Coal Company Lion Coal Company 
Ynion Collier¥Y Company 
) Wilkins Coal Company ARKANSAS 
quality Excelsio® Coal Company 
2) INDIANA gmokeles> Coal Company 
Enoco Collieries Company 
| Fairview Collieries Corporation CAN ADA 
Ingle Coal Corporation amalgamated Coals: Lid. 
Pandora Coal Corporation Century Coal H 
princeton Mining Company Lethbridge Collieries 
Snow Hill Coal Corporation Midland Coal Mining Co. 
Red valley Coal Company: Limited 
| 


THE STRONGEST WIRE 
MAKES THE STRONGEST ROPE... 
THAT’S WHY ONLY 1105 IS USED IN 


ROEBLING 


\ 1105) ROPE 


1105 WIRE is the strongest and toughest rope wire that 
has ever been developed. 


Royal Blue is a new all-steel wire rope. It’s made of 1105 
wire — stands up in service— gives you more for your 
money because it has more to give. 


Ask us for the full facts about Royal Blue Wire Rope, 
or contact your Roebling distributor. 


ROE BLING 


Subsidiary of The Colorado Fuel and Iron Corporation 


JOHN A. ROEBLING'S SONS CORPORATION, TRENTON 2, N. J. eRANCHES: ATLANTA, 934 AVON AVE. ¢ BOSTON, 51 SLEEPER ST. + CHICAGO, 5525 w. 
ROOSEVELT RD. + CINCINNATI, 3253 FREDONIA AVE. + CLEVELAND, 13225 LAKEWOOD HEIGHTS BLVD. + DENVER, 4801 JACKSON ST. + DETROIT, 915 
FISHER BLOG. + HOUSTON, 6216 NAVIGATION BLVD. + LOS ANGELES, 5340 €. HARBOR ST. - NEW YORK, 19 RECTOR ST. + ODESSA, TEXAS, 1920 E. 2NO 


ST. © PHILADELPHIA, 230 VINE ST. © SAN FRANCISCO, 1740 17TH ST. © SEATTLE, 900 IST, AVE. S. + TULSA, 321 N. CHEYENNE ST.e 
EXPORT SALES OFFICE, 19 RECTOR ST., NEW YORK 6, N.Y. 
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“They saved us 
more than they cost us!” 
That’s what Pond Creek Mine says about 0-B Automatic Couplers 


During a power failure in a section of Pond Creek mine, a trip of 
seven loaded cars (6 tons each) and a 15-ton locomotive rolled 600 
feet down a 312 per cent grade and crashed into an identical trip of 
stationary cars. 


Despite the force of the impact, only two cars required extensive re- 
pairs in the mine shop. 


“In this one accident alone,” says T. B. Bandy, Superintendent of 
Pond Creek Mine, “the rubber draft gear on our O-B Automatic Couplers 
saved us more than their original cost!” 

Veteran miners at Pond Creek have seen how this rugged O-B Coupler 
cushions 50-ton coupling impacts, how it forces skewed cars into 
alignment on the track, how its self-centering head and 30 per cent 
wider gathering range eliminates trip riders and the hazards of stepping 
between cars. 

Their continuing preference for the O-B Automatic coupler is a matter 
of record — a record of safety, production, and low maintenance. 


Write today for more informa- 
tion about the coupler that SAVES 
you more than it COSTS you. 


MANSFIELD OHIO, U.S. A. 


IN CANADA: CANADIAN OHIO BRASS CO., LTD., NIAGARA FALLS, ONT. 


Feeder and Trolley Materials @ Control Materials @ Trolley Shoes @ Roof Bolt Shells and Plugs ®@ Rai! Bonds ® Automatic ( 
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This could be a bottleneck 


An intersection of haulageways like 
this one in a large West Virginia 
mine could mean frequent derail- 
ments, coal spillage, constant 
attention by the maintenance crews. 
But, for a very good reason, this 
particular track layout causes none 
of those headaches. Instead, it car- 
ries heavy traffic smoothly, at normal 
running speed, with no more than 
routine maintenance inspection. 
The reason? This trackage is 
Bethlehem-designed, Bethlehem- 
built, Bethlehem-preassembled. All 
rail used here is 60-lb rail to assure 


BETHLEHEM 


good performance even under the 
heavier loads expected tomorrow. 
All turnouts were tailor-made for 
this specific spot, and every com- 
ponent painstakingly pre-fitted at 
Bethlehem’s plant to prevent any 
bugs at the job site. 

Yet for Bethlehem, this was not 
a “special”? job. Every mine-track 
problem gets the full treatment, as 
you will find when you consult a 
Bethlehem engineer about your 
workings. You'll like his cooperative 
attitude and his intimate knowledge 
of mining that lets him keep right 
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STEEL 


up with you as you outline what 
you have in mind. 

With the country’s energy require- 
ments spiraling upwards, it seems 
clear that your trackwork will be 
carrying an even greater burden. Is 
it really up to the task, in every 
respect? Now is the time to get the 
answer, and a Bethlehem engineer 
is ready to help you find it. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacisic Coast Bethlehem productsaresold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


T 
‘ 
° 
t 
| 
pETHLEHEW 


CONGRESS JOURNAL 


Published for the Entire Mining Industry 
by the AMERICAN MINING CONGRESS 


ROBERT W. VAN EVERA, Editor 


Keeping the Wheels Turning 


THE changing character of the manpower skills re- 
quired to keep pace with ever-increasing applications 
of new and improved coal mining equipment were ably 
portrayed before the AMC Coal Division Conference 
last month by Jerry W. Woomer, consulting mining 
engineer. He said that the bituminous coal production 
rate has now reached 1900 tons per-man-year, and pre- 
dicted that in 20 years the industry will achieve the rate 
of 4000 tons per-man-year, but that this can be done 
only through increased mechanization. Woomer further 
forecast that by 1975 the number of direct-labor pro- 
duction workers at the face will drop from the present 
figure of 100,000 to 38,000, while the maintenance force 
will have to be increased almost 100 percent, from 
26,000 to 49,000, to service the additional machinery 
that will be required. 

Maintenance is rapidly becoming a science in its own 
right. Some mining operations are already so busy 
trying to keep present equipment in operation that they 
have been unable to anticipate future emergencies and 
eliminate them in advance. At other properties pre- 
ventive maintenance programs have been developed and 
put into effect, and inevitably all companies will give 
increasing attention to this practice. Emergency repair 
work will always be in the picture, however, and its 
extent will depend in part upon how good or bad the 
design of each machine and component may be. 

Since the rate of manufacture of new equipment must 
steadily increase, it is important that performance be 
traced continually. The mechanic or machine operator 
is no longer able to give a valid appraisal of new equip- 
ment after a two-weeks’ trial. Controlled on-the-job 
testing and good maintenance records are imperative if 
the complicated, highly specialized machines of the 
modern mine or quarry are to be accurately evaluated. 
Only with such records is the purchaser ably qualified 
to go back to the designer to have the machine modified. 

Manufacturers’ field representatives have a great re- 
sponsibility and make a real contribution to equipment 
maintenance, by performing the unenviable function of 
liaison between the user and the manufacurer in run-of- 
the-mill troubles. They must funnel information both 
ways if breakdowns on the job are to be corrected at 
the drawing board. 

Now how will the industry go about the task of train- 
ing or recruiting double the present maintenance force, 
both to perform emergency repairs and to carry on pre- 
ventive maintenance? Segments of metal mining and 
industrial minerals industries have an even greater job 
than the coal industry because in recent years mechani- 
zation has come faster in coal than in other minerals. 
Mining company shops are already straining for qualified 
personnel. Both practical and theoretical talents must be 
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used, each to temper the normal excesses of the other. 

The practical skill required in the majority of these 
additional men will be developed by training on the job, 
but this won’t come about through exposure alone. 
Supervisors and personnel administrators will have to 
see that training is thorough, explicit, and expeditious. 
Carefully planned, well regulated programs are required. 
The investment in training will be greater than ever 
before, but the cost can be readily justified by the much 
greater investment in the equipment to be serviced and 
by the sizable savings in direct labor through its use. 

Training in theory and the sciences will, no doubt, be 
left to our colleges. We have already heard a great 
deal about the problems confronting our educators in 
equipping their schools and attracting young men to 
higher education in all phases of mineral technology. 
From Woomer’s figures it is apparent that these prob- 
lems will multiply in the future. 


“Git Thar Fustest With 
the Mostest” 


THE military holdings of Federal lands are approxi- 
mately 21.5 million acres, as of the latest published 
»figures. There are requests pending from the Army, 
Navy, and Air Force for the withdrawal of several 
million more acres. Since most of the land desired by 
the military is in remote, unsettled areas, there results a 
natural conflict with the interests of prospectors and 
miners. 

We have no desire to hamper in any way the building 
of the finest military air arm in the world, because in 
the present situation a second-best air force is wasted 
effort. Likewise, we have no desire to hinder the de- 
velopment of strong ground forces and a potent navy. 
But when military interests seem to conflict with the 
interests of civilians, particularly in a basic industry 
such as mining, which produces the very materials from 
which airplanes, tanks and other needed weapons are 
made—it is time for a study to determine just what 
course is best for our country. 

The need for continued mineral development on the 
public lands is clearly recognized by the American Min- 
ing Congress in its Policy Declaration adopted at Las 
Vegas in October. Discussions at that meeting of the 
increasing demands of the military for additional acre- 
ages of public lands have resulted in the institution of 
an investigation of this matter by Congressional Com- 
mittees. 

The Western Governors’ Mining Advisory Council, 
meeting recently at Sacramento, brought this problem 
clearly into focus and urged the Governors of the public 
land States to seek Federal legislation to curb unneces- 
sary withdrawals of public lands by the military or 
other Government agencies. 

We congratulate the House Interior and Insular Af- 
fairs Committee for its prompt action in starting its 
investigations and allotting time for hearings. 

It is understandable that military men unfamiliar 
with mining activities erroneously look upon large un- 
settled tracts of land as being valueless to civilians. 
We must therefore impress the armed forces with the 
need to adhere to sound public land policies that will 
effectively encourage the discovery and development of 
the mineral resources in the public domain, and provide 
them with the sinews of defense which they constantly 
seek. 
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Drilling and Blasting at 
The Bell Mine 


Longhole Techniques Lead to a Change of Mining 


Method at a Pennsylvania Limestone Operation 


By H. A. CORRE 


Mine Superintendent 
The Warner Co. 


THE physical characteristics of the 
limestone deposit of Central Pennsyl- 
vania permit the use of large stopes 
in mining operations, and efficient use 
of long blast hole drilling in the Bell 
Mine of the Lime Division of the 
Warner Co. located at Bellefonte, Pa. 
The mine is operating in the Lowville 
Limestone, locally known as_ the 
“Bellefonte Ledge.” This ledge, al- 
though quite massive, has well defined 
bedding planes, with claylike material 
between the beds. It is 60 ft wide 
normal to the dip, but 5 ft to 6 ft 
of stone must be left to prevent con- 
tamination by a shaley ledge adjacent 
to the hanging wall. The ledge dips 
steeply from N 52° at the shaft 
collar to N 88° at the bottom of a 
768-ft shaft. 

The quality of the stone in the ledge 
is uniform, analyzing 98 percent 
CaCO;3. The physical characteristics 
are uniformly strong throughout the 
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mine, no timber being required for 
support. 

The mining operation of the Bell 
Mine extends 11,500 ft west from the 
main shaft, and 4000 ft east along 
the strike. The underground oper- 
ations are reached by a three-com- 
partment shaft in the country rock 
90 ft below the footwall of the ledge. 
All other underground workings are 
in the merchantable stone. 


Mine Development 


Development work in the mine is 
done in the conventional manner, with 
main drift-raises, man-drifts, and 
undercuts following in a normal se- 
quence. All drift development drilling 
is done with three-in. automatic per- 
cussion drifters, either post-mounted 
or jumbo-mounted, using one-in. hex 
steel with detachable steel bit. 


Stoper drills are used in raise work, 


with %-in. hex steel and the detach- 
able bits. All holes are bottomed out 
at 15-in. The average footage per 
bit is 95 ft, and bits are ground for 
reuse. Some tests have been made 
with tungsten carbide bits, but to 
date these bits have not proved to 
be economical, in comparison with the 
steel bits. 

Man-raises are placed on the foot- 
wall on 355-ft centers along the strike 
in the 40-ft pillar between the stopes. 
Cross-cuts are placed at proper 
locations, depending upon mining sys- 
tem. Stopes in the Bell Mine are 
315 ft long, measured along the strike; 
250 ft above the undercut, measured 
along the dip, and 55 ft wide, normal 
to the dip. Approximately 380,000 
tons of stone are recovered per stope, 
with no pillars removed. This size 
stope lends itself very well to long- 
hole mining. 


Equipment Used 


All longhole drilling is done with 
post mounted Sullivan HS-15 air 
driven rotary drills. The drill is 
operated at 3300 rpm at 95-100 lb air 
pressure. The drill rod advance is 
controlled by gear reductions of 100, 
200, 300 and 450 rpm per in. of ad- 
vance. The 100 rpm gear is made on 
special order to meet the conditions in 
the Bell Mine. It has been our ex- 
perience that the speed of drilling 
varies with the length of hole drilled. 
The first 75 ft can be drilled at the 
rate of 33 in. per minute, but it is 
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necessary to reduce this rate of ad- 
vance as the length of the drill steel 
column increases. All drills used in 
vertical fan drilling pattern are 
equipped with protractors to measure 
the angles. Two-ft EX drill rods are 
used, and all rods are added in front 
of the machines. Pneumatic rod 
pullers are used to remove steel from 
the holes. Four-in. air lines supply 
air to the sublevels, with two-in. line 
to the machine. Two-in. water lines 
are carried to the machine, with pres- 
sure of 75 lb. 


Change from Shrinkage 
To Sublevel System 


During most of the life of the mine, 
the conventional shrinkage stoping 
method has been used. A slot eight ft 
to 10 ft high was cut from the foot- 
wall toward the hangingwall and, 
upon completion of the slot, roofing 
was done in a 19-ft stope along the 
strike toward the opposite end of the 
stope. Post-mounted drifter drills 
were used for this work. Upon reach- 
ing the opposite end of the stope the 
process was reversed, and the roof 
was raised another 8 ft to 10 ft and 
the stope traversed again. This con- 
tinued until the stope had reached the 
desired height. In 1946 the air 
operated rotary drill was introduced, 
and long blast hole drilling was 
started. As is often the case in new 
methods, longhole drilling occasioned 
many unexpected experiences. These 
brought about variations in the 
shrinkage system of stope mining and 
resulted in the adoption of the sub- 
level system. 

During the first year of longhole 
drilling the old slot system was used. 
Sufficient room was shot out of each 
side of the stope at the intersection of 
the pillar line and the foot wall to set 
up the rotary drill, with a crew work- 
ing on each end and mining half of 
the stope. From this opening a slot 


6°X6' RAISE 


FOOTWALL 


CENTER OF STOPE. 


' 
' 
MINING 


WANG/NG 


Fig. 2—Plan view showing horizontal fan drilling pattern 


10 ft high and 15 ft wide was then 
drilled and blasted toward the hang- 
ing wall. After this operation the 
drill was set up and 150-ft holes were 
drilled toward the center of the stope, 
each hole requiring a new set-up of 
the drill. The holes were drilled 
parallel to each other on eight to 
10-ft centers, with 10-ft burden. 
This practice proved to be costly and 
slow, since drill location had to be 
accurate and considerable hand muck- 
ing was required. Difficulty was en- 
countered in keeping the holes prop- 
erly aligned. 


Fan Pattern 


After trial and error, the present 
method was adopted, starting at the 
undercut level and putting up a six- 
ft by six-ft slot raise on each end of 
the stope. These raises are on the 
footwall inside the stope limit, and 
connect with the crosscuts of the man 
raise. This permits entrance to the 
stope from the man raise, since the 
roof of the stope is below the open 
cross cut. This inside stope raise 
can be advanced one crosscut at a 
time as the roof line approaches the 
crosscut. Figure 1 shows vertical 
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Fig. 1—Vertical elevation showing development of shrinkage stope 
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elevation of shrinkage stope develop- 
ment work. This raise also provides 
the starting point of the second phase 
of the operation, the slot. After 
the stope shot has been blasted, the 
miners install a platform within this 
inside raise, at the elevation of the 
new burden. The six-ft by six-ft 
raise is then enlarged toward the 
hanging wall and the center of the 
stope into a 15-ft x 15-ft opening 
called a slot. The long blast holes 
are drilled from this slot. The long- 
hole drilling is in a horizontal fan 
pattern as follows: One hole is drilled 
parallel to the footwall 140 ft to the 
center of the stope with one set-up of 
a vertical bar two ft off the footwall. 
The bar is then re-set approximately 
six ft toward the hanging wall from 
the first hole. The second hole is 
drilled 140 ft deep parallel to the first 
one. From this second setting of 
the vertical bar the fan drilling pat- 
tern is started and continues until a 
90° fan is completed. The holes 
drilled from the second setting of the 
bar are spaced eight ft to 10 ft 
apart at the end of the holes. Six 
holes, 140 ft deep, are drilled across 
the width of the vein. Six additional 
holes are drilled on the hanging wall, 
decreasing in length until the 90° 
fan pattern is completed. The final 
hole is 40 ft in length. The third 
setting of the bar is made to permit 
the drilling of the two holes 40 ft 
deep toward the hanging wall and 
parallel to the pillar line. Figure 2 
is a plan view of the horizontal fan 
drill pattern. The total footage drilled 
for the average shot is 2350 ft. 


Drilling Performance 


In this system 18 crew-days are 
required to drill and blast each round 
after the slot work has been com- 
pleted. Five crew days are required 
to prepare the slot. 


Much of this time is spent in build- 
ing platforms, handling tools, and 
hand mucking. The speed of drilling is 
reduced because of the large number 
of long holes. The three set-ups re- 
quired are time consuming, and affect 
the over-all efficiency of the operation. 
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A two-man crew averages 150 ft of 
drilling per day. A complete round 
on each half of the stope when shot 
will produce about 6300 tons of stone. 


Blasting Shrinkage Stopes 


After the drilling is completed, the 
holes are loaded with 1%4-in. x 24-in. 
60 percent semi-gelatin dynamite, that 
has been packed to specifications to 
permit loading of the long holes. The 
dynamite is pushed to the end of the 
holes with six-ft aluminum-tipped 
wooden sectional loading poles with 
patented couplings that prevent dis- 
jointing of the loading poles in the 
holes. Each hole is primed with two 
detonators to assure complete detona- 
tion, and detonators are placed 50 ft 
and 100 ft from the collar of the holes. 
Zero delay detonators are used in all 
holes except those along the footwall 
and the pillar line. These holes are 
primed with No. one delays. This al- 
lows the footwall and the pillar line 
to be cleaned, thus permitting suf- 
ficient space to start the next round 
of holes. The burden on each shot 
is eight ft. 

This type of mining, although much 
safer, proved to have its disadvan- 
tages. Instead of correcting the mis- 
takes of the old roofing method, it 
compounded them. The alignment of 
holes was a problem at first but, by 
more careful supervision and training, 
this was overcome. The greatest 
headache was blasting. At first one 
detonator was used, but it was soon 
learned that on holes over 75 ft long 
continued detonation is not assured, 
because of pressure built up within 
the holes by the exploding dynamite. 
Until recently, Primacord sizes 
small enough to fit in the holes was 
not available. Fragmentation left a 
lot to be desired, even though reduced 
burden and smaller spacing was used. 
With the holes being drilled along the 
strike of the ledge there is a tendency 
for long large pieces of stone to 
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Fig. 4—Side elevation of sub-level stope 


break from the bottom of the shot 
requiring expensive secondary blast- 
ing. It was also noted that with 
the shrinkage method any mistake 
made in drilling or blasting was not 
discovered until complete withdrawal 
was made, since at least 50 percent 
of the stone shot down had to remain 
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Fig. 3—Vertical elevation showing development of sub-level stope 
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in the stope, and any mistakes were 
covered up by succeeding shots. 

Disappointing as were the results, 
it was agreed that long hole mining 
had merit, so in 1947 studies were 
made of the possibility of the sub- 
level system of mining. First studies 
and experiments indicated that the 
system could be adopted for use in 
the Bell Mine. 


Sublevel System 


The first attempt in sublevel mining 
was made on a sublevel interval of 
60 ft to determine cost, drilling tech- 
nique, and other factors which could 
not be foreseen. After some ex- 
perience was obtained, sublevel in- 
tervals of 90 ft, 115 ft and 125 ft 
were attempted successfully. The 
125-ft interval has become standard. 

The sublevel system as adopted in 
the Bell Mine is in two stages: (1) 
Sublevel development; (2) Long hole 
drilling. The primary development of 
main drift, raises, man drift, and 
undercut is the same as for the 
shrinkage stope system. In the sub- 
level system a six-ft x six-ft raise 
is put up along the footwall inside 
the stope limit and connected with 
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the man raise by a crosscut. This 


is used as a transfer raise for the | 
muck from the subdrift. At points TTT 
125 and 250 ft above the undercut, LUE 
sublevel drifts eight ft x 10 ft in | 


cross section are driven on the foot- 
wall 350 ft along the strike toward 
the man-raise on the opposite end 
of the stope. These drifts intersect 
an off-center raise that is put up the SUB- 
full height of the stope from the LEVE, 
undercut. The raise is placed off ORIFT 
center purposely, in order that two 
drawpoints can be utilized for im- 
mediate stone withdrawal, and to 
provide two rotary drill locations in 
the sublevel. From this raise a cross FOOTWALL 
or slot drift eight ft x 12 ft is driven 
toward the hanging wall to the 
country rock. All drifts are drilled 
using post-mounted three-in. percus- 
sion drill. Broken muck is moved by 
25 hp two-drum scraper hoists with 
48-in. scrapers. Figure 3 shows a ver- 
tical elevation of the sub-level stope. 
Figure 4 shows side elevation of the 
sublevel stope in relation to grizzly 
and haulage levels. 

After the subdrift is driven to the 
opposite end of the stope the slot is 
opened from the raise in the center 
of the stope toward the hanging wall. 
An HS-15 rotary drill is mounted on 
a universal bar mounting to drill out / ‘ 
the slot. Four holes are drilled down- 
ward parallel to the dip on four-ft 2 = 
centers and a burden of four ft to g en 
41%, ft. The two outside holes are \4 
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Fig. 5—Slot drilling pattern 
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angled slightly from the center holes 
and provide a cone effect to prevent ‘\ 
the broken stone from jamming in the 
slot area. Upon completion of the 
slot two rotary drills can be put into 
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operation on each sublevel. Figure 5 SUB- 
shows the slot drilling pattern. Milli- LEVEL 
second delays are used to blast the DRIFT 


slot, with 1%4-in. x 24-in. dynamite 
and Primacord. 

The long hole drilling is accom- 
plished by mounting an HS-15 drill 
on vertical column bar in the sub- 
drift and drilling holes in a vertical 


fan pattern toward the hanging wall. 
The hole spacings are eight ft at ~ 9 3 
right angles to each other at the bot- g Bd w 
tom of the holes, with nine-ft to 10-ft ini 
burden. Because the roof of the / +/6° 67 
stope breaks to approximately right 
angles to the dip of the ledge, two 3 O° it’ 
holes are drilled upward above the ¢-¢ 
horizontal to establish a roof line by S -/o* 32! 
blasting, rather than permitting the 6 ~22° 103 
caving of large blocks of stone that 7 26" hd 
would cause trouble in the finger 6 J2" 125 
raises. Figure 6 shows a typical drill Pl = ps 
pattern for the 125-ft sublevel, with WAL? 135" 
length and angles of holes. Each crew 12 -Ad? (35° 
is provided with a copy of the pat- 13-47" 133’ FOOT WALL 
tern, and is able to complete the drill- 14-50" 128° 
ing without direct supervision. 
The sublevel system of mining has 
many advantages, including: (1) 462° US" 
Broken stone inventory is kept to a fora /8B5' 
minimum; (2) Stone breakage has 
been improved; (3) Errors in drill- 
ing and blasting can be observed and Fig. 6—Vertical fan diamond drilling pattern 
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corrected; (4) A safer type of min- 
ing; (5) Increase in tonnage shot 
down without multiple shifting. 

The greatest disadvantage of the 
system is the cost of the development 
stage of the stoping operation, with 
little or no tonnage being available. 


Drilling Procedure 


The two-man crew assigned to each 
drill location does all drilling; han- 
dling of dynamite into the stopes from 
the haulage drifts; loading of the 
holes for blasting; making all elec- 
trical blasting connections required 
in the stope; setting up and tearing 
down of drilling equipment, and mis- 
cellaneous work incidental to the 
operation. 

A crew of two men will drill out 
a complete round in the 125-ft sub- 
level in 12 crew-days. The footage 
drilled per round is approximately 
1900 ft and when shot will produce 
about 5700 tons of stone. Following 
is a breakdown of items for the vari- 
ous phases of the operation: 


Percent of Time 


Operation Required 


Drilling 82. 


Loading and Handling of 
Dynamite 9.25 
Mucking, Set-ups, Tear 
Down 7.25 
Miscellaneous delays, in- 


cluding equipment 1.50 


Ninety-five ft per man shift, or 190 
ft per crew-day is obtained with ap- 
proximately 3.0 tons of stone broken 
per ft of hole drilled, at a direct 
labor cost of .07¢c per ton. Total stope 
mining cost, including stope develop- 
ment, is .256c per ton. 

The men employed in long hole 
drilling are paid on an hourly basis. 
Travel and lunch periods are included 
in the normal eight-hr day. It is felt 
that this type of mining lends itself 
to an incentive pay system. There is 
no doubt that the proper system would 
reduce the outages such as shooting 
and set-up time, as well as increase 
the footage drilled per day. An incen- 
tive system has been discussed but, 
due to conditions, it has not developed 
beyond that stage. 


Diamond Bit Performance 


A study of rotary drilling practices 
must include the study and develop- 
ment of diamond bits to fit the drill- 
ing conditions encountered. This 
study has been slow and _ tedious. 
Random purchase of diamond bits 
proved to be extremely costly in the 
early days of long blast hole drilling 
in the Bell Mine. Tests were con- 
ducted to compile data for making 
analysis of bit performance. Infor- 
mation recorded during these tests 
included type of bit, carats per bit, 
diamonds per carat, salvage per bit, 
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Fig. 7—Vertical fan shot loading diagram 
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TABLE I 
Carats 

Kt Used Cost Cost 

Per Per Ft Per Ft Per 
Year Bit Drilled Salvage Drilled Ton 
1951 36380 0.0122 
1952 4930 OO0S85 GS.1 0.0111 .0041 
1953 4300 00084 69.6 0.0110 .0032 
1954 00069 0.0076 .0022 


a bit were to be developed for best 
performance, it would be necessary to 
rely on one manufacturer for bit re- 
placements. The Trueco Bit was 
adopted, and, by close cooperation 
with the Wheel Trueing Co. on 
suggested changes, bits to specifica- 
tion are furnished and have given 
good performance. 

The bit best suited for use in the 
Bell Mine is as follows: 13 to 14 carats 
per bit, 15 to 20 diamonds per carat, 
with special O. D. Kickers, a %4¢-in. 
water hole, and a matrix adapted to 
drilling conditions. These specifica- 
tions have been developed over a pe- 
riod of years, and Table I shows per- 
formance during the past four years. 

One bit drilled 27,560 ft of hole and 
was taken out of service to be studied. 
This performance is an _ exception 
rather than the rule, although foot- 
ages of 10,000 ft to 12,000 ft per bit 
are not uncommon. The main cause of 
bit failure has been insufficient water 
at the face of the bit. Water pressure 
must be maintained to keep the face 
of the bit clean at all times, with a 
sufficient volume to keep the drill cut- 
tings washed out of the hole; other- 
wise a plastic mass would form in the 
hole. Because of the claylike seams 
between some of the beds to be drilled, 
bits are sometimes plugged and no 
water can be forced through the drill 
rods and bits and, due to the speed of 
rotation of the drill, a bit will be dam- 
aged very quickly. 

Diamonds becoming dislodged from 
the matrix have caused bit damage 
and resulted in low footage, hence a 
study of a suitable matrix was impor- 
tant. Diamond bits are taken out of 
service when there is evidence that the 
drilling speed of the machine has been 
reduced. The foreman in charge de- 
termines when a bit is not performing 
in the proper manner. Experience in- 
dicates that diamond drill bits left in 
service too long result in low diamond 
salvage and increased bit cost per ft 
of hole drilled. In addition, the drill- 
ing performance of the crew is re- 
duced and, since the labor cost far 
exceeds the bit cost, bit replacement is 
advisable. 

Bit performance varies among drill- 
ing crews. Although much has been 
accomplished in improving drilling 
practices of individuals, much remains 
to be done. Because of a bidding sys- 
tem in practice under the Union con- 
tract, a turnover in manpower pre- 
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sents a constant training problem. An 
investigation is being made of ori- 
ented bits, but sufficient data is not 
available for a good analysis. 

Improvement of bit performance 
continues to be of major importance 
in the longhole drilling program. 


Blasting—Sublevel System 


Each round is blasted upon comple- 
tion of the drilling cycle. Should any 
errors in drilling or blasting occur, 


A typical drill set-up for longhole drill- 
ing in sublevel, showing protractor and 
rod puller 


the proper corrective measures are 
taken to prevent any cumulative effect 
that may be built up, and to eliminate 
unnecessary drilling. 

Blasting practices at the Bell Mine 
are under constant study. It was 
learned very early in the longhole sys- 
tem of mining that it was easier to 
drill the holes than it was to load and 
blast them. The 114-in. x 24-in. 60% 
semi-gelatin is used in loading the 
holes. The loading is staggered, in 
that the amount of dynamite in each 
hole is predetermined to give the de- 
sired result. Forty-grain plastic cov- 
ered primacord is used in all holes. 
When blasted instantaneously, the 
primacord from Holes No. 3 to 16 is 
connected to a trunk line and deto- 
nated by one “0” delay. One No. 1 de- 
lay detonator is used to fire the re- 
mainder of the round. This method of 
blasting has proved successful but 
when future plans of the Bell Mine 
required mining operations close to a 
residential area, vibration tests were 


made to determine whether present 
practices would cause damage or com- 
plaints, and to determine whether im- 
provements could be made in the 
blasting technique. Several tests were 
made and recorded on the use of milli- 
second or short-period delays. The 
tests were made on the surface over 
the same stope, with the number of 
holes, burden, and loading kept as 
nearly constani as_ possible, with 
changes made in the method of deto- 
nating the different rounds. 

It will be noted that vibration has 
been decreased, and fragmentation has 
been increased. As a result of these 
tests, millisecond blasting has been 
adopted, with tests to continue periodi- 
cally. Figure 7 shows loading chart 
indicating location of detonators. The 
60-ft lead wire of the detonator is 
plastic covered and on spools to permit 
ease of loading. With this method of 
blasting, 5.45 tons of limestone is 
broken per lb of dynamite. 

All blasting is done from a main 
blasting switch located on the surface. 
A system of relays is used to energize 
individual switches located at the man 
raise. Each working place is equipped 
with separate shooting circuits which 
can be disconnected at the switch 
when not in use. Disconnecting de- 
vices are used at the sublevels. Lead 
wires are not connected to the switches 
until all men are out of the blasting 
area. 

Credit for much of the success of 
the blasting operations must be given 
to representatives of the powder com- 
panies for their advice and assistance, 
and to the technical men of the powder 
companies for making changes in type 
and design of the dynamite for use in 
the long drill hole. 


Top Management Support 


The adoption of high sublevel inter- 
vals in the stope mining phase of 
operation of the Bell Mine has brought 
about a change in plans for handling 
of stone in the future. Plans for a 
new level now in the preliminary 
stages of development include the use 
of high production loading equipment, 
large capacity cars, and a crusher of 
sufficient size to handle the stone the 
equipment will be capable of loading. 
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With continuous mining, ventilation at Enoco was changed from pressure to exhaust and efforts were extended to improve 


methane detection procedure 


Ventilation and Methane Testing 


Procedure at Enoco Mine 


Continuous Mining in Highly Gaseous Areas Poses 


Problem of How to Satisfactorily Handle Ventilation at 


the Face. Here is One Company's Answer 


By JOHN A. STACHURA 


General Superintendent 
Enoco Collieries, Inc. 


THE Enoco Mine of Enoco Collieries, 
Inc., is located near Vincennes, Ind. 
Coal is produced from the Indiana 
No. 5 seam, which ranges from 41% 
to 8 ft in thickness, with an over-all 
average of six ft. Overburden runs 
about 425 ft. Daily production is 
3500 tons with four units operating 
on the day shift and two units on 
the second shift. 

The original fan installation was 
set up to ventilate the mine with 
forced air, until recently used almost 
exclusively in Indiana. With the in- 
stallation of continuous mining ma- 
chines and the extracting of pillars 
being practiced, however, the com- 
pany changed its ventilation to an 
exhaust system in July 1953. 

Now the mine is ventilated by a 
Jeffrey 8H 72-in. Aerodyne fan, driven 
by a 150-hp Crocker Wheeler motor, 
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and operated at 1120 rpm. The fan 
produces 165,000 cfm of air at a 
water gage of five in. 

Approximately 800,000 cu ft of 
methane is liberated every 24 hrs. 
The East side of the mine, with three 
operating units, liberates about 350,- 
000 cu ft every day while the West 
side, with one operating unit, liberates 
about 450,000 cu ft. 


Ventilation in Entry Work 


Indiana State law requires that 
openings, or break-throughs, be made 
at intervals not exceeding 60 ft. 
Although this is a handicap at times, 
it does simplify the ventilation of 
working faces. 

In main entries permanent stop- 
pings are constructed of 8 by 8 by 
16-in. solid concrete blocks. In room 


panels the temporary brattices are 
of wood construction. 

In entry development certain work- 
ing territories are advanced with no 
problem of gas at the working faces. 
But, in other areas extreme care must 
be exercised as gas begins to accum- 
ulate when the working faces ad- 
vance a few feet beyond the last 
cross cut. In these areas added 
precaution must be taken when ad- 
vancing the working faces. Because 
of sparks from the many boulders 
that are encountered in all areas, 
care must be exercised to prevent 
any accumulation at any place of an 
explosive mixture of gas. 

Ventilation problems encountered on 
conventional units, where cutting, 
drilling, and blasting with compressed 
air make up the preparation cycle, 
offer little or no difficulty. The face 
areas are easily kept well ventilated 
and free from accumulations of 
methane. 

The usual practice of keeping doors 
in good working condition, closing all 
break-throughs except the one nearest 
the working face, and using line 
brattice where needed, keeps all the 
working faces clear with little effort. 
This situation holds true in all areas 
at the Enoco mine producing coal 
with conventional equipment. 
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Ventilating Continuous 
Mining Sections 


With continuous mining, the com- 
pany found that in areas that do 
not produce much methane ventilation 
can be handled much the same way, 
with little or no curtain. However, 
in areas that produce large quantities 
of gas, the problem of ventilation be- 
comes much more difficult with con- 
tinuous mining. 

To carry sufficient air to the face 
of each place where a continuous 
mining machine is operating is dif- 
ficult. It requires closer supervision, 
more accurate brattice work, and 
frequent examinations. 


Figure 1 illustrates the procedure 
followed at Enoco to get the max- 
imum volume and velocity of air 
over a machine with a minimum of 
interruption to the air current. 

The intake entry is driven 18 to 20 
ft wide to permit sufficient area for 
good ventilation. A door, 10 ft wide, 
is installed in the intake entry far 
enough out by the last open break- 
through to permit the continuous 
mining machine, loading machine, and 
the shuttle car, to work at the face 
with the door closed. Air passes 
through the opening to the right of the 
door and is directed to the working 
face by a line brattice. 

Break-throughs are all turned from 
the intake entry and continued across 
to hole into the remaining three 
entries. Doors are also installed in 
entries No. 2 and No. 3, and another 
door is installed between No. 1 and 
No. 2 entry just out by the last open 
break-through. This permits work- 
ing in the face area without dis- 
turbing the line brattice. It has been 
necessary to maintain a minimum of 
10,000 cfm of air sweeping around 


Fig. 1—Face ventilating procedure at 
Enoco 


the end of the canvas to keep the 
faces clear, and permit the advance 
of the machine from 8 to 12 ft into 
solid coal beyond the last point of 
advance. Curtains are hung alter- 
nately on the left and right side of the 
entry in which the continuous mining 
machine is working. This allows the 
curtain to be hung on the right side 
of the room if the machine is work- 
ing on the left lift and on the left 
side if it is working on the right 
lift, permitting air to sweep the entry 
faces at all times. 

When the continuous mining ma- 
chine penetrates the coal face more 
than six or eight ft on the first lift, 
it is difficult to hang curtain along 
the newly exposed rib because of the 
restricted area. To simplify this 
work, a plastic curtain mounted on 
slides has been placed on the side 
of the machine. This automatically 
extends the line curtain as the work- 
ing face advances. The curtain has 
been well received by the machine 
operators, and as a result is used 
at all times. 
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Fig. 2—A system of bleeders was developed to ventilate mined out areas 
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Room and Pillar Work 


In room panels an entirely new 
method of ventilation had to be 
worked out. With full seam mining, 
entries had to be developed to provide 
bleeders around the gob areas. Figure 
2 shows the entries being developed 
with rooms No. 1 and No. 2, No. 9 
and No. 10, and No. 17 and No. 18 
being developed as the entries are 
advanced to provide bleeder entries 
on both sides of the room panel. The 
bleeders are connected to the return 
entry. An overcast then permits 
pillar recovery with two machines, 
each on a separate split. During the 
development of the room panel, three 
entries are on the intake side of the 
brattice line and one of the return. 

When development is completed, 
and room and pillar work begun, the 
bleeder entries then become return 
airways and the four entries become 
intake airways, thereby eliminating 
all doors. 


Gas Testing Procedure 
Prior to July 1953 it was a practice 
in all Indiana mines that examinations 


for gas were made only by mine 
officials. 
Following a thorough study, and 


with the help of the Safety Division 
of the United Mine Workers of 
America, a program was set up for 
extending the use of safety lamp to 
all persons operating mining equip- 
ment. Numerous instruction classes 
were conducted to acquaint the men 
with the safety lamp and it’s proper 
use. Enoco was the first mine to 
adopt the practice in the State of 
Indiana. 

This has greatly increased the 
number of examinations made for gas 
in each working place during each 
operating shift. 

To provide the operator of a con- 
tinuous mining machine with a simple 
method for testing the air at the 
working face, a copper tubing was 
installed on the top and lower section 
of the cutting head of the machine 
and extended back to the operator’s 
controls. Aspirator bulbs were placed 
on the ends of the tubing. To check 
the air, the operator draws the air 
through the aspirator bulbs into his 
safety lamp. This provides a simple 
test that can be made frequently. [f 
he detects methane on the lamp, he 
stops and clears the face. He then 
advances again or trams back, resets, 
extends line curtain and begins a 
new lift. 

Maximum penetration that can be 
made without tramming back, re- 
setting, and advancing line curtain 
varies from eight to 25 ft. 

A number of tests have been made 
on a W8 Methane Indicator to check 
the composition of the mixture com- 
ing through the tube against the 
actual mixture at the face. In all 


(Continued on page 72) 
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Control of Cyclones and 
Cyclone Systems 


Research on the Mesabi Range Where Cyclones Are 


Used to Concentrate Lean Ores and Taconite Has 
Developed a Wealth of Valuable Data 


By EARL C. HERKENHOFF 


Formerly Pickands Mather & Co.* 


THE variables in cyclone operation 
which permit the operator to control 
the separation made by a cyclone with 
a given diameter are as follows: 
(1) Feed dilution or pulp density 
(2) Diameter of apex, or under- 
flow opening 
(3) Diameter of vortex finder or 
overflow opening 
(4) Included angle of the conical 
section 
(5) Feed pressure 
(6) Feed nozzle area 
(7) Height of cylindrical section 
(8) Back pressure on or throt- 
tling of the overflow conduit. 


Generally, control of the feed dilu- 
tion is most commonly used to control 
the separation. Changes in diameter 
of the apex and vortex openings are 
the next most effective control points 
but in many cases require shutting 
down to make such changes. How- 
ever, where apex diameters are con- 
trolled by inflatable rubber valves, this 
aperture may be quickly adjusted. 

The use of dual vortex finders, one 
inside the other, with separate over- 
flow conduits, the discharge from the 
outer vortex finder being controlled 
by a valve, achieves a_ substantial 
control of the separation without 
shutting down to change cyclone aper- 
tures. A cyclone so constructed can 
be used as a three product cyclone. 

In general, with all other conditions 
constant, a decrease or increase in 
feed dilution will be reflected mostly 
in a decrease or increase, respectively, 
in overflow density. To a lesser ex- 
tent, the underflow density will be 
affected in a similar way. 

If the apex area is reduced, the 
underflow density and overflow den- 
sity both will increase. 

If the vortex finder or overflow 
diameter is reduced, the overflow den- 
sity will decrease and the underflow 
density and discharge velocity will 
increase. The feed capacity will de- 
crease. 


* The author is now Chief Metallurgist with 
the Utah Construction Co. 
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If the included angle of the conical 
section is increased, that is, if the 
cone height is shortened, there is 
reduction in feed capacity and the 
overflow density increases. There is 
less tendency for the apex flow to 
choke off. 

An increase in height of cylindrical 
section tends to reduce the feed capac- 
ity and decreases the quantity and 
density of the overflow product. 

A decrease in feed pressure reduces 
the feed capacity and underflow den- 
sity and increases the overflow den- 
sity. Stated another way, more dilu- 
tion water is required to maintain a 
certain overflow density if the feed 
pressure is reduced. 

Feed nozzle area affects the capac- 
ity and if it is increased while hold- 
ing the feed pressure constant, both 
the underflow and overflow densities 
will increase, and the overflow volume 
will increase sharply. 

The length of the vortex finder in- 
side the cyclone may be varied con- 
siderably but usually will not begin 
to affect the separation to any marked 
degree until it is below the junction 
of the conical and cylindrical sections. 

Back pressure applied to the over- 


flow conduit will reduce the cyclone 
capacity and decrease the underflow 
density. 


Control Systems 


In the Erie Preliminary Taconite 
Plant at Aurora, Minn., where 80 
long tons of taconite per hour are 
treated, the ball mill grinding circuit 
is closed by seven 14-in. cyclones, all 
with fixed apertures, operating from 
a common six-in. header. Usually, 
five cyclones are sufficient to handle 
the load, but because of variations in- 
herent in the mining method and 
mineralogical composition of the ore, 
sometimes as few as three cyclones 
and as many as six are required. The 
operators are instructed to maintain 
the overflow density at a predeter- 
mined point by varying the dilution 
water into the feed pump. Also, they 
are instructed to maintain the feed 
pressure to the cyclone nozzles be- 
tween 17 to 22 psi, by “putting on” 
or “taking off” a cyclone by means of 
air-operated pinch valves. Experi- 
mentation is under way to make this 
system entirely automatic by (1) put- 
ting a variable speed drive on the 
feed pump and maintaining a constant 
pump sump level by varying the 
pump speed (2) continuously measur- 
ing, recording and controlling the 
cyclone overflow density by regulating 
the quantity of dilution water to the 
feed pump, and (3) controlling the 
number of cyclones in operation to 
hold the header feed pressure at a 
constant level. 


Several Units with One 
Header 


When operating a number of cy- 
clones from a common header, it is 
important to maintain the apex dimen- 
sions the same for all cyclones. That 


A battery of cyclones 
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Diagrammatic flowsheet shows cyclone application in a uranium mill 


is, if standby units are provided, they 
should be alternately run as operating 
units in order to balance out wear. 
An Eastern magnetite concentrator 
installed a unique control for regu- 
lating a classification split made by 
a cyclone on magnetite concentrates, 
based on the original control system 
devised by Weaver and Wright of 
American Cyanamid Co. A single, 
15-in. cyclone equipped with an air- 
inflatable apex valve is fed by a pump 
which delivers a feed of more or less 
constant volume but variable density 
to the cyclone. The cyclone overflow 
is discharged as a submerged flow 
into a receiving box; this is important 
in order to maintain a strong vacuum 
in the cyclone. The apex or underflow 
discharge is by gravity and falls free. 


A vacuum probe inserted into the 
vortex finder through the overflow 
conduit senses the vacuum in the 
cyclone. As the underflow quantity 
increases, the vacuum inside the cy- 
clone cannot be satisfied through the 
restricted air core flowing up through 
the apex and it in turn increases. The 
vacuum controller then calls for re- 
lease of pressure to the inflated apex 
valve which opens and reduces the 
underflow density to put the system 
back in balance. With this method, 
the underflow density can be main- 
tained at a predetermined point and, 
as a result, the overflow product also 
is regulated. 


An adapation of this same scheme 
is used to control the crude ore feed 
rate to the grinding circuit in a new 
Canadian magnetite concentrator. In 
this case, the vacuum controller regu- 
lates the speed of the rod mill feed 
conveyor and does not adjust the apex 
aperture. 
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CALCINE DISCHARGE CONTROL 


BLOWER 


Density Controls 


At the Crystal Silica Co. plant at 
Oceanside, Calif., where four Krebs 
EE10-9 cyclones treat a glass sand, a 
method for maintaining a high den- 
sity underflow or apex product has 
been installed by placing two cylin- 
drical receptacles, one inside the 
other, under the apex discharge. 
When the underflow is thick and rop- 
ing, it falls vertically into the inner 
receptacle and is passed to further 
treatment steps. If the underflow is 
too dilute, it discharges in a typical 
whirling, conical spray and falls lat- 
erally into the outer receptacle, which 
returns the product to the feed pump 
where it is recirculated until the den- 
sity of the underflow again réaches 
the desired roping point and the ma- 
terial can leave the circuit. 

F. T. Weems in an AIME paper 
entitled, “Metallurigcal Applications 


In this installation cyclones separate slime tailings from primary rougher circuit 


of the Dorrclone” shows a method 
devised by the Dutch State Mines for 
maintaining the feed pump sump 
level at a predetermined point which 
consists of discharging the cyclone 
overflow into a small sump that is 
connected to the main pump sump. 
Thus, if the main sump level falls, 
cyclone overflow flows back into cir- 
culation. If the sump level is at the 
desired point, the cyclone overflow 
exits from the small sump and leaves 
the circuit. 

In the various lean ore plants on 
the Mesabi Range where minus \-in. 
by 65 mesh iron ore is concentrated in 
cyclones using magnetite medium, up 
to six 10-in. cyclones are operated 
from a common 10-in. diameter feed 
header. Because of severe abrasion, 
Ni-Hard or silicon carbide apex discs 
are used to regulate the apex diameter 
and these openings obviously cannot 
be readily adjusted. However, in 
most cases, adjustments in cyclone 
apertures are seldom required and 
control is largely by adjusting the 
density of the feed medium. Nozzle 
pressure usually is from 25 to 30 psi, 
but the operating range can be ex- 
tended to as high as 40 psi and as 
low as 15 psi without drastic changes 
in results. It is expected that the 
use of previously-mentioned dual vor- 
tex finders will provide considerable 
control without shutting down to 
change apertures, and trials with such 
a cyclone are scheduled for next 
season. 


Cyclone Liner Material 


Abrasion is a problem in cyclones 
and in the pumps feeding them, but 
ordinarily, by careful choice of ma- 
terial, it can be reduced to a minimum 
which is entirely acceptable from the 
point of maintenance cost and down 
time. 

For most classification applications, 
rubber linings throughout are pre- 
ferred. Points of maximum wear 
ordinarily are the apex and lower cone 
immediately above the apex, the feed 
inlet section at a point about 90° 
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beyond the tangent of the feed open- 
ing and, in some cases, the inner sur- 
face of the vortex finder sleeve. Ni- 
Hard linings or castings also give 
good wear life and chilled Ni-Hard 
has been found to equal rubber and 
Linatex in life. 


Cyclones used as desliming classifier 


rebuilt with Linatex and be reused to 
yield wear-life about equal to the 
initial wear-life. 

The cyclones for the Erie Commer- 
cial Plant will consist of a mild steel 
shell lined with one in. thick replace- 
able rubber linings throughout except 


TABLE I 
Months Long tons Pumped 
(1) Impeller (closed type) 2to3 600,000 
(2) Casing Plate 3to4 700,000 
(3) Gland Side Liner +4 800,000 
(4) Suction Side Liner 6 1,200,000 


At the Erie Preliminary Taconite 
plant, where the ore feed ranks among 
the world’s toughest and most abrasive 
materials, it appears that for minus 
y-in. feed, thick rubber or Linatex 
will outwear ordinary Ni-Hard in 
points of maximum wear. Carborun- 
dum apex discs presently show su- 
perior wear life to either rubber or 
chilled Ni-Hard. Ni-Hard feed noz- 
zles wear as well as rubber nozzles. 
Strangely enough, there is considera- 
bly less wear with circular nozzles 
than with rectangular nozzles. 


Feed inlet section %-in. thick rub- 


TABLE II 


Impellers 45,000 tons 
Follower plates 17,000 tons 
Case ... . 90,000 tons 


ber liners appear to last for eight 
months, during which time each cy- 
clone handles 300,000 tons of actual 
feed or the equivalent of 75,000 tons 
of crude mill feed. Ni-Hard apex 
discs last about two months, handling 
about %4 of the above tonnages. Cer- 
tain Silicon carbide apexes promise 
to exceed this wear considerably. 


Wear-Life Analyzed 


Feed pumps are 8-in. by 6-in. SRL- 
C rubber lined pumps. Each pump 
draws about 55 hp and operates at 
930 rpm. Rubber parts wear-life is 
shown in Table I. 


Parts 2, 3, and 4 can easily be 
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for silicon carbide apex discs and 
Ni-Hard vortex finders. 

It is interesting to note that the 
rate of wear on rubber linings ac- 
celerates when the thickness decreases 
to less than %-in. and if the feed 


contains any amounts of %-in. ma- 
terial, Ni-Hard may outwear rubber. 

In the lean ore plants which sepa- 
rate minus %4-in. by 65 mesh ore in 
magnetite medium, the preferred cy- 
clone lining is Ni-Hard. Tests have 
been conducted with Linatex linings 
up to one in. thick but life was re- 
ported as not satisfactory. In the cy- 
clone plants operated by Pickands, 
Mather & Co., the 10-in. ore separat- 
ing cyclones are constructed of all Ni- 
Hard. The feed inlet sections are \- 
in. mild steel shells enclosing 1%4-in. 
Ni-Hard liners and a Ni-Hard circu- 
lar feed nozzle. Other parts are Ni- 
Hard castings. Carborundum apex 
discs are on trial and the results are 
encouraging. 

Ni-Hard apex discs will maintain 
a satisfactory aperture dimension for 
the production of 2000 to 400) tons 
of minus %-in. concentrates per cy- 
clone. Lower cones will last two to 
three times as long. Feed nozzles 
appear to be good for 20,000 tons. 
(These wear figures may seem low 
but it should be remembered that for 
each ton of ore treated about 3.5 tons 
of magnetite media also are pumped 
through the cyclone.) 

Standard Wilfley and Wemco six-in. 
and eight-in. sand pumps of all Ni- 
Hard construction are used. (Dilu- 
tion water cannot be tolerated because 
of the necessity to control medium 
density.) In general, the follower 
plates are worn out first, then the im- 
pellers. Wear-life may average as 
shown in Table II. 


A battery of 14-in. cyclones used as thickeners 
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Some Roof Bolting Costs 


With more than 4,000,000 bolts being installed monthly, roof bolting comes under the heading of big business 


Data from 66 Bituminous Coal Mines on Bolting 
Procedure and Costs Point Out Some Interesting Facts 


NEVER in the history of coal min- 
ing has a practice or idea taken hold 
in so short a time as has roof bolting. 
Latest U. S. Bureau of Mines figures 
show that bolting has grown to the 
point where over 3,000,000 roof bolts 
are installed in domestic coal mines 
monthly. Add to this figure the esti- 
mated 1,000,000 bolts installed 
monthly in metal and nonmetallic 
mines and the important part roof 
bolting plays in mining today can 
readily be seen. 

Material upon which this article is 
based has been furnished by Ed 
Thomas, Mining Engineer in charge 
of Roof Control, U. S. Bureau of 
Mines. 


In the almost explosive growth 
during the past few years of this 
method of roof support, many refine- 
ments of the art have not been fully 
developed. There was no need for it. 
Roof bolting itself offered such an 
advantage over conventional timber- 
ing methods, that not as much atten- 
tion was paid to the various bolting 
operations as might have been the 
case if bolting had come along more 
slowly. Now, however, after having 
gained the first advantages of roof 
bolting, many operators are beginning 
to take a closer look at the integral 
parts of a bolting program. 


Realizing that mine operators were 
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By GEORGE W. SALL 


beginning to look for improvements 
in the art of roof bolting, the U. S. 
Bureau of Mines in the summer of 
1955 canvassed the industry for in- 
formation on the various phases of 
the operation which might prove of 
interest and value. Information was 
gathered from 66 mines in nine States 
and is set forth in table I. 

U. S. B. M. roof bolt specialists in 
the various bituminous coal mining 
areas were asked to answer a stand- 
ard questionnaire on several mines 
in their territory. Since the data 
were collected by personal interview, 
the information can be assumed to be 
relatively consistent throughout. 


Data Arranged 
Geographically 


The information in table I is tabu- 
lated by geographical areas. At first, 
it was hoped that a grouping could be 
made in arranging the data so that 
the properties with similar drilling 
difficulties would be kept together. 
This, however, was impossible within 
the limited scope of the project and 
it was decided that the best possible 
arrangement would be by geograph- 
ical areas. 


The type of mine roof reported at 


each operation varied from shale to 
sandstone with some limestone, roof 
coal, draw slate and rash showing up. 
These materials reflect almost the 
entire range of resistance to drilling 
met in sedimentary rocks. Unfortu- 
nately, there is no direct way of com- 
paring the drilling conditions at the 
different mines reported. 


Rotary Drilling Most Popular 


By far the most popular drilling 
method reported was dry rotary 
drilling. Although the question of 
whether or not dust collectors were 
used was not asked, it is assumed that 
where drilling is done dry some sort 
of dust collector is used. Of the 
66 mines reporting, 38 use dry rotary 
drilling, 19 use dry percussion drill- 
ing, six use wet rotary drilling and 
four use wet percussion drilling. Some 
mines use more than one type of 
drilling, while three mines did not say 
whether wet or dry drilling is em- 
ployed at three mines. 

Among the interesting side remarks 
gathered during the survey was to the 
effect that at Mines No. 46 and 47 
list cost has been reduced by an 
estimated % to % through the use 
of water in conjunction with rotary 
drilling. 

A good comparison of bit costs in 
rotary and percussion drilling can be 
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obtained at the few mines using both 
types. Mines No. 35, 39 and 45 are 
examples. 


Bits and Bit Sizes 


For the purposes of this report, 
the type of bit is classified as either 
carbide tipped, or throwaway. All 
mines reporting use carbide tipped 
bits, although information was not 
gathered as to whether these are 
finger type bits or diamond point bits. 
At all coal operations reporting per- 
cussion drilling for roof bolting, ex- 
cept for two, throwaway type bits are 
used. The two nonconformists are 
Mines No. 51 and 52 where carbide 
insert bits are used. 

By far the most popular bit size is 
1°4-in. among the companies sur- 
veyed. That was the bit size used 
to finish most of the holes, although 
in some isolated examples 14-in. bits 
were used as finishing bits. Of the 
66 mines reporting, 44 start roof bolt 
holes with larger bits than are used 
to finish the holes. In two cases, 
Mines No. 10 and 33, three bit sizes 
were used in drilling one hole. At 
one operation, Mine No. 57, roof bolt 
holes are started with coal bits that 
have worn under the 1%-in. gauge 
needed for coal drilling. In table I, 
wherever only one size bit is shown, 
that should be considered as both the 
starting and finishing size. 

Drilling footage per bit, of course, 
varies considerably. It not only 
varies throughout an area but they 
can vary widely in one operation. For 
example Mine No. 64 gets as low 
as 3 and as high as 600 ft of hole 
per bit. Mines No. 34 and 38 also 
report wide variations. In all three 
of these operations local conditions 
are the governing factor. 


Material Costs 


Bit cost per foot of hole is calcu- 
lated on the basis of furnished data. 
The one thing to keep in mind when 
inspecting these costs is that in ad- 
dition to the original cost, if a bit 
is resharpened that cost should also be 
considered. In table I this is not 
done because there was not enough 
information available on resharpening 
costs. Two operations, Mines No. 12 
and 19, the only two mines from 
which information on the cost of re- 
grinding is reported, show a cost of 
$0.21 per regrind. 

Bit costs per foot of hole of under 
one cent are not all uncommon, while 
at one operation, Mine No. 12, the 
bit cost is given as 18 cents per foot 
of hole. 

In comparing bit costs per foot of 
hole according to type of drilling, 
percussion drilling shows a lower cost. 
The same comparison also shows up 
in properties using both percussion 
and rotary drilling. A comment that 
appears often in the questionaires is 
to the effect that bit performance 


& 

Dry. rotary drilling has proved to be the 
most popular method of putting in roof 
bolt holes 


depends to a great degree upon the 
skill of the drill operator. 

Cost of the roof bolts at the mines 
surveyed varies widely, depending in 
part on length of bolt, size of bolt, 
type of bolt, and distance from a 
supplier. In gathering this infor- 
mation the question was asked, “What 
is the cost of each bolt at the mine 
(complete) ?” The bolt costs posted 
in table I, therefore, are assumed to 
include the entire bolt assembly. 
These costs do not include such ma- 
terials as wood in bearing plates or 
steel ties which are used in some ap- 
plications. Some mines reported that 
bolts are recovered and reused, but 
this saving is not taken into account 
in table I. 


Two-Man Bolting Crews 


By far the most prevalent practice 
as far as bolting crew size is con- 
cerned is to use two men to a crew. 
These men will install up to 150 bolts 
per shift. The average is close to 
65, however. Eight mines reported 
using a one-man roof bolting crew, 
and three use a three-man crew. At 
Mines No. 11 and 53, hand loading 
operations, the cutting crew installs 
bolts as part of their work. 

Bit resharpening practice varies 
considerably although there is some 
measure of consistency within a 
particular geographical area. The 
average number of regrinds for car- 
bide tipped rotary drill bits is 9.5 
with some mines getting only four 
and others up to 25. At some of the 
properties surveyed this type of in- 
formation is not collected by mine 
management and was not available. 

It is apparent from a study of 
table I that some mine operators are 
making progress toward a refinement 
of roof bolting practices. Others, 
however, it appears are not getting 
the full advantage of their roof bolt- 
ing dollar. 
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Atomic-powered submarines may be the forerunner of atomic propulsion in surface ships and aircraft 


WANTED: A Long-Range Policy 


For the Uranium Mining Industry 


A Significant Study of Conditions Vital to the Future of 


Uranium Mining 


By SENATOR CLINTON P. ANDERSON 


Chairman 
Joint Committee on Atomic Energy 


THIS article treats the subject of the 
policies needed to maintain a strong 
domestic uranium industry. Maybe 
you would let me ask: “Miners, do we 
boom or bust?” 

That’s not a bad question. Ameri- 
can Mercury magazine in its issue for 
September 1955, has an article en- 
titled, “The Coming Uranium Bust.” 
The author quotes with some approval 
from a 1952 report of a raw materials 
subcommittee of the Joint Congres- 
sional Committee on Atomic Energy; 
and since I was chairman of that sub- 
committee, courtesy would seem to 
require that I quote him pleasantly or 
not at all. He says that our report 
warned the AEC that no uranium 
shortage would be excused, and “thus 
began the uranium rush.” In all mod- 
esty, I must suggest that he gives us 
a little too much credit! There must 
have been other factors that also in- 
fluenced prospectors. 

Do we boom or bust? Ralph Lapp, 
director of Nuclear Science Service in 
Washington, on September 20 told a 
convention at White Sulphur Springs, 
W. Va., that our stockpile of atom 
bombs “amounts to several tons of 
TNT for every inhabitant of our 
planet” and then predicted a sharp 
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slump in the uranium market for 
weapons in the next decade. 

That helps you understand why I 
ask: Do we boom or bust? 


After 1962? 


As all of you know, the Atomic En- 
ergy Commission has encouraged the 
production of uranium ores through 
a guaranteed buying program. The 
termination date of that program has 
been progressively extended—first to 
1954 and then to 1958. Today, it ex- 
tends until 1962. 

But what of the years beyond 1962? 
Can our miners look forward to a long 
period of profitable operations, will 
the bottom fall out of the uranium 
market in 1963? You and I would like 
to be sure of the answers to these 
questions. 

There is yet another question: What 
about the announcement of the Cana- 
dian government that it would not 
provide a guaranteed market for ura- 
nium for mines coming into production 
after 1957? Does it mean that the 
saturation point in uranium output 
may be close at hand? 

The heart problem faced by our ura- 
nium producers can be simply stated. 
Today, the market for uranium ores is 


almost exclusively a military market, 
as Dr. Lapp rightly guessed. The 
civilian atomic power market will of 
course grow in size and importance 
over the years. But as of today—and 
for at least the next decade—it will 
be a limited market from the stand- 
point of the uranium producer. The 
$100 million question for the mining 
industry therefore comes down to this: 
How long will the military market for 
uranium ores hold up—and how rap- 
idly will the civilian power market 
grow? Can there be a slow, orderly, 
and healthy transition from one mar- 
ket to the other? 

Part of the answer is that the imme- 
diate future poses no great worries 
for uranium producers. The vast 
atomic plant expansion program au- 
thorized by the Congress in 1952 is 
not yet completed. For the time being, 
and for the years immediately ahead 
also, we will need all the uranium ore 
we can get if we are to meet the 
atomic weapons goal set forth by our 
defense planners. 


Military Needs 


But now let’s peer somewhat further 
into the future—say to 1965 or 1970. 
Competent students of military strat- 
egy argue that by 1965, to choose an 
arbitrary date, the nuclear weapons 
stockpile of the United States will be 
large, efficient, and versatile enough 
to meet any possible military contin- 
gency. Such people maintain, in other 
words, that in perhaps another ten 
years we will have so many atomic 
and hydrogen bombs in so many 
shapes, sizes and capabilities that the 
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production of additional special nu- 
clear material for military purposes 
will be pointless. Accordingly, they 
see a very rapid fall off in the mili- 
tary’s requirement for uranium ores. 
Are they right or wrong? 

Let me warn you now that I am a 
layman in military matters. Only the 
Joint Chiefs of Staff can speak au- 
thoritatively concerning the military’s 
requirements for special nuclear mate- 
rials in the years ahead. However, I 
believe that our output of nuclear 
weapons may remain on a high level 
for an indefinite period to come, 
chiefly because we steadily find new 
military applications and hence, de- 
sign and build new devices. 

Time and again in the past, we have 
underestimated our need for atomic 
and hydrogen weapons. It should not 
be surprising if those who now pre- 
dict atomic weapons’ saturation by 
1965 are again proved wrong. 

Think back ten years—to the days 
immediately following Hiroshima. It 
was widely believed within the mili- 
tary establishment that, within two or 
three years, we would amass enough 
atomic bombs to satisfy any conceiv- 
able military requirement. Yet today 
our atomic weapons’ production capa- 
city has had to expand greatly—and 
our plants for producing special nu- 
clear material are continuing to go 
full blast. In 1945 most of us thought 
of atomic bombs exclusively as strate- 
gic weapons to be employed against a 
few large industrial targets. Today, 
tactical applications of atomic weap- 
ons threaten to overshadow their stra- 
tegic use. In 1945, most students of 
military affairs would have regarded 
the idea of atomic “ack-ack” as wildly 
visionary and impractical, yet today 
we are developing atomic warheads 


specifically designed to destroy enemy 
planes in the air. 

Next take the field of nuclear pro- 
pulsion for naval vessels and military 
aircraft. Two magnificent atomic sub- 
marines, the U.S.S. Nautilus and the 
U.S.S. Sea Wolf, have been launched. 
In my opinion, the time is nearing 
when virtually all the ships in our 
Navy will run on atomic reactors— 
meaning more business for the ura- 
nium mining industry. The time is 
also approaching when atomic propul- 
sion will revolutionize air war, and 
when the chemical bomber will yield 
to planes running on nuclear fuels— 
again meaning more business for the 
uranium mining industry. 


Civilian Atomic Power 


Now what of possible future re- 
quirements for uranium ore on the 
civilian side—from the atomic power 
industry? As you know, the technical 
feasibility of generating useful power 
from the atom has long been estab- 
lished. It is also now clearly estab- 
lished that, as of today, atomic power 
would not be generally competitive 
with electricity secured from coal or 
oil or hydroelectric facilities. Author- 
ities also agree that perhaps another 
ten years of hard work at cost-cutting 
will be necessary before atomic reac- 
tors are efficient enough to be a major 
factor in meeting our power needs. 
Progress is needed in this field if it 
is to mean more uranium business in 
the meantime. 

To make useful estimates concern- 
ing the future of atomic power beyond 
1965, we must try prophecy, at the 
risk of having the future make fools 
of us. We must attempt to guess how 
rapidly the world’s over-all require- 
ments for energy will grow. So let’s 
begin with some predictions which ap- 
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pear relatively sure: First, the ex- 
perts say that the first doubling of 
the world’s population took 950 years 
—from 700 A. D. to 1650 A. D., the 
next doubling required only 200 years, 
and a third doubling took only 100 
years—from 1850 to 1950. The next 
doubling, the experts go on, should 
take even less—85 years—or possibly 
even sooner. In 1953, the population 
of the world was slightly over two and 
a half billion. In the year 2050, seven 
billion persons may inhabit the world. 

This means that world energy con- 
sumption should soar upward. So the 
experts predict that by the year 2000, 
the world will be consuming annually 
five times as much energy as it is 
today. 

How much of this energy will come 
from atomic power? To answer this, 
we must first answer another ques- 
tion: How rapidly will the costs of 
atomic power go down as our knowl- 
edge of the reactor art increases? 

Reactors now being constructed and 
designed eventually will be regarded 
as Model T devices. Every new gen- 
eration of reactors will incorporate 
improvements — making for cheaper 
electricity. 

Projecting these improvements into 
the future, the experts find that by 
1975 perhaps a quarter of the new 
generating capacity installed each 
year in our country will use atomic 
fuel. By the end of this century, per- 
haps 90 per cent of the new central 
station generating capacity installed 
each year will run on atomic power. 

The figures I have just cited, how- 
ever, apply to the United States. We 
Americans have been generously en- 
dowed by nature with cheap conven- 
tional fuel resources. Accordingly, 
atomic power really has its work cut 
out in trying to gain a foothold in the 
American power market. 


The Foreign Outlook 


Abroad, this situation is completely 
different—and completely more favor- 
able to an early transition from con- 
ventional to atomic power. Europe’s 
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Uranium mill at Monticello, Utah 


cheapest reserves are exhausted, par- 
ticularly in England. Oil? Europe is 
a heavy importer of oil. Hydroelectric 
facilities? Europe has no Tennessee, 
Missouri or Columbia rivers waiting 
to be harnessed. The results are re- 
flected in power costs. In our country, 
electricity costs an average of about 
7 mills per kilowatt hour when it 
leaves the generating station. In 
France, Denmark and the Netherlands 
the comparable figure is 13 mills, and 
in Turkey electricity costs over 20 
mills per kilowatt hour. 

In the economically underdeveloped 
areas of the world, power costs are 
even higher. Over most of Asia, 
Africa, and Latin America, abundant 
and accessible conventional fuel sim- 
ply does not exist. Do you realize, for 
instance, that 75 per cent of India’s 
total energy now comes from cow 
dung? 

In these regions of the world, atomic 
power is not merely a modest eco- 
nomic asset. It is not merely some- 
thing reflected in a smaller electric 
bill, or in lower costs for industrial 
goods. In the economically backward 
areas, atomic power is an imperative 
for economic progress. Dr. Homi 
Bhabha, the brilliant Indian scientist 
who served as president of the Geneva 
atomic conference, put it this way: 
“For the full industrialization of the 
underdeveloped countries . . . atomic 
energy is not merely an aid; it is an 
absolute necessity.” All this adds up 
to the confident prediction that in 
Europe, and on the other continents, 
atomic power will be competitive or 
essential sooner than in our own 
nation. 

Now as members of the mining in- 
dustry, your concern is, of course, with 
the question of what all these statis- 
tics mean in terms of requirements for 
uranium ore. For help on this score, 
turn to some estimates made last year 
by Jesse Johnson, director of the Divi- 
sion of Raw Materials at the Atomic 
Energy Commission. Mr. Johnson 
predicted that the nuclear power in- 
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dustry of the free world would require 
fourteen thousand tons of uranium 
metal a year by 1975 or 1980. This 
would be the rough equivalent of 
seventeen thousand tons of uranium 
oxide. 

M-y own guess—and I warn you it is 
only a guess—is that these estimates 
of seventeen thousand tons of ura- 
nium oxide in 1975 or 1980 are too 
conservative. My own hunch is that 
the free world will need this amount 
of uranium for civilian power well 
before 1975. My own hunch is that 
we are still selling the future of atomic 
power short—that we still do not 
anticipate how rapidly the price of 
electricity from the atom will go down, 
and the demand for atomic energy, 
particularly in propulsion devices, will 
go up. 

My own guess, furthermore, is that 
we are now overlooking the tremen- 
dous market for atomic materials 


which may develop in the field of radi- 
ation as an industrial process. No 
man can now predict how big this 
market will be in 10 or 20 years— 
but it may be very large indeed. 


Policy Statement from AEC 


Now let me try, if I may, to read 
what may now be in the minds of 
some of you. Are you saying: “It is 
well enough to talk about civilian 
uranium ore requirements in 1975 or 
1980—but what of these same require- 
ments in 1965 or 1970?” Do you ask: 
“Why talk of the market for uranium 
after atomic power reactors are com- 
petitive with conventional electricity? 
What about this market before they 
are competitive?” You ask: “How do 
we, as uranium producers, get through 
the 1960’s?” 

These are fair questions—and they 
need one forthright and responsible 
answer. Where can such an answer 
come from? 

Some of you may know that a few 
months ago the Joint Committee ap- 
pointed a special panel of consultants 
on the Impact of Peacetime Uses of 
Atomic Energy. This panel includes 
some of America’s outstanding indus- 
trialists. One of the questions the 
panel is examining is the possible fu- 
ture dimensions of the civilian market 
for uranium ores. The panel hopes to 
issue a report early in 1956, and its 
findings should prove of real use to 
the uranium industry. It may give 
you part of the answer. 

Likewise, the Atomic Energy Com- 
mission is trying to make more accu- 
rate estimates concerning the long- 
term market for uranium ore. Such 
estimates are inevitably difficult—they 
involve a great many imponderables. 
I hope, nonetheless, that the Commis- 
sion will accelerate the rate and scale 
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Artist's sketch of a central station nuclear power plant 


of its studies in this area and will find 
itself able to publish the most authori- 
tative estimates possible concerning 
future prospects for our uranium 
mines, and announce in clear and pre- 
cise words what miners of uranium 
can count upon. In other words, the 
Commission by this spring should 
issue a formal government statement 
explaining if it wants uranium and in 
what years and at what prices. 


Hydrogen Power Considered 


I cannot close these remarks with- 
out referring to a matter which now 
appears to be causing the uranium 
industry much concern, but a matter 
which should really cause it no con- 
cern whatsoever. I refer to the possi- 
bility of building hydrogen power re- 
actors. 

Now I am on record as favoring the 
most vigorous effort possible to see 
whether the H-bomb can be harnessed 
for constructive ends. Nonetheless, I 
do not believe for an instant that suc- 
cess on this score would jeopardize the 
future of the uranium mining in- 
dustry. 

No man can say for certain that a 
hydrogen reactor can ever be built. 
As of today, we still lack the key ideas 
which would make construction of 
such a machine possible. Conceivably, 
we may never discover these key ideas 
—although I think we will. 

The important point, however, is 
this: Even if we had some great 
breakthrough in the controlled hydro- 
gen field next year, decades would 
probably elapse before a practicable 
hydrogen reactor could be built. 

Let me try to tell you why. The 
history of the development of nuclear 
power from fission illustrates the 
growth of a basic idea into an impor- 
tant influence on human economy. 

The possibility of obtaining energy 
from the atomic nucleus, either by 
fusion or fission, has been apparent 
for more than 25 years. The first 
actual uranium fission was accom- 
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plished in 1934. By June 1940, knowl- 
edge of uranium fission was general, 
its energy release had been measured, 
and its possible applications for power 
production and bomb use had been 
clearly recognized. The path of in- 
vestigation was clear, leading to the 
first atomic pile operation in 1942. 


Economies of Hydrogen 
Power 


How long the normal development 
of nuclear power would have taken 
can only be guessed, because the mili- 
tary possibilities of uranium fission at 
this point caused nuclear development 
to become an all-out effort with nearly 
unlimited funds, priorities, and zeal. 
Information was obtained at a tre- 
mendously accelerated rate compared 
with normal industrial development. 

The ensuing postwar support of 
power reactor development by the 
American government has _ perhaps 
been sustained largely from a feeling 
of responsibility for the force which 
it had unleashed, and a desire to pro- 
vide a peaceful harness as well. Cer- 
tainly there has been no powerful 
economic nor military incentive to de- 
velop power reactors, as this country 
is not short of conventional power 
potentialities. 

In view of the intensified wartime 
effort, and the government-sponsored 
peacetime development, the atomic 
power art is now many years ahead 
of its likely position with a normal 
advance of knowledge. It will be sev- 
eral years before a power reactor is 
built which returns a profit to some- 
one. 

The possibility of power from ther- 
monuclear processes is clearly recog- 
nized, but the attainment of a sus- 
tained controlled power-producing re- 
action is probably much farther from 
basic understanding than was fission 
power in 1940. 

It is quite possible that if the basic 
scientific understanding were achieved 
today, it might still be longer than 50 


years before a profitable thermonu- 
clear power plant were built. The 
reason for this is that there is less 
economic incentive to produce thermo- 
nuclear power than to produce fission 
power. 

Here is why: Fuel alone is usually 
only one-fourth or one-third of the 
total cost of electric power today. 
Power breeder reactors offer the pos- 
sibility of reducing the fuel cost by 
tenfold or more. Thus if thermonu- 
clear power could be developed to the 
ultimate point where fuel costs were 
essentially zero, the cost of delivered 
power would be cut only about 2 mills, 
even if the investment required per 
kilowatt were the same. 


Some Technical Difficulties 


As of today, thermonuclear reac- 
tions can be propagated only at ex- 
tremely high temperatures (millions 
of degrees). It is difficult to find suit- 
able materials to withstand the few 
hundred degrees’ temperature of pres- 
ent power reactors. There is not likely 
to be a simple solution to containing 
the higher thermonuclear tempera- 
tures. Radiation produced in thermo- 
nuclear reactions is as intense as in a 
fission reaction. Therefore, the heavy 
shielding and extreme temperatures 
may make a thermonuclear plant ex- 
tremely large, heavy, and expensive, 
with capital costs offsetting the ab- 
sence of fuel costs. If this is the case, 
it probably could never take the place 
of a compact fission power plant for 
mobile use, and probably never could 
be used in the propulsion field, such as 
airplane, submarine, merchant ship or 
locomotive, leaving these fields to fis- 
sion fuels such as uranium. 

Because of the small gain from 
lowering of fuel costs, the thermonu- 
clear plant might exist today and yet 
be only a curiosity to be put aside 
until scarcity of other fuels forced 
its use. 

I am completely confident that fu- 
sion power will bear the same relation 
to fission power as the latter will bear 
to conventional power. Growing re- 
quirements for energy from all sources 
throughout the world will be so great 
that all producers of energy will have 
their hands full simply in trying to 
keep up with increasing demand. 

It is up to you—the representatives 
of the mining industry of America—to 
produce the uranium ore we need for 
the security and welfare of our nation. 
But it is up to the Government to 
make sure that we have a long-range 
national policy for uranium mining 
which will benefit both the industry 
and our nation. May we in Congress 
join hands with you in seeking to work 
out with the Atomic Energy Commis- 
sion, whose policy thus far has pro- 
duced the needed flow of ore, a con- 
tinuance of that wisdom and vision 
which will add strength to our coun- 
try’s arm. 
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Coal Plays Vital Part in Location 
of Aluminum Reduction Plant 


A Development of Considerable Encouragement to Coal Operators Has Been 


Started in the Ohio Valley. This Location Was Chosen in Preference to Gas 


and Oil Fields as the Large Reserves of Minable Coal Insure Adequate 


Electric Power for the Years to Come 


A NEW $280,000,000 expansion pro- 
gram has been inaugurated by Kaiser 
Aluminum & Chemical Corp. that will 
bring the company’s total primary 
aluminum capacity up to 654,000 tons 
(1,308,000,000 lb) per year. This is 
according to an announcement by D. 
A. Rhoades, the corporation’s vice- 
president and general manager. 

A major project under the new pro- 
gram will be construction of a 220,- 
000-ton aluminum reduction plant at 
Ravenswood, W. Va., to cost $120,- 
000,000. This is to be located imme- 
diately adjacent to the sheet and foil 
rolling mill now under construction. 
It will be connected by economic 
water transportation with the com- 
pany’s alumina plants and bauxite 
mines, thus providing a direct flow of 
raw material. Over-all freight sav- 
ings will be substantial, and will re- 
sult in a highly favorable combination 
of transportation and power costs at 
the new plant. Perhaps the most im- 
portant factor of all is the assurance 
of an adequate long-range supply of 
economical power derived from coal 
which will be supplied by the Ohio 
Power Co., an operating subsidiary of 
the American Gas and Electric Co. 
The power contract with the Ohio 
Power Co. provides for the availabil- 
ity of 450,000 kilowatts for a period 
of 40 years. 

Comments on the significance of the 
power contract by Philip Sporn, presi- 
dent of the American Gas and Elec- 
tric Co., are summarized herewith. 

The agreement that brings a great 
reduction operation to Ravenswood 
marks the culmination of more than 
six years of planning and aegotiation 
between the two companies. Their 
earlier determination to locate a ma- 
jor rolling mill operation at Ravens-- 
wood was based, in part at least, upon 
the prospects that an economical re- 
duction operation might also be de- 
veloped there if previous work car- 
ried out by the two companies could 
be built on and further expanded. 

The decision to proceed with such 
a reduction operation, therefore, will 
utilize in every way the great re- 
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sources, human and material, resident 
in the Ohio Valley to bring about one 
of the greatest aluminum operations 
in the country. Its significance, both 
companies feel, is great not only from 
the standpoint of its immediate effect 
but, what is even more important, for 
what it promises in further aluminum 
operations in the Valley. With them, 
as time goes on, will come the devel- 
opment of a great many industries 
dependent upon and utilizing the raw 
and semi-finished material that will 
be produced at these aluminum cen- 
ters. 


Gas and Oil Costs Rising 


Studies leading to the decision to 
locate its new reduction operation at 
Ravenswood had their beginning sev- 
eral years ago. The studies revolved 
around the related economics of fuel 
cost for electric power, consumed vir- 
tually as a raw material in aluminum 
production, vis-a-vis proximity to 
markets, and involved gas, oil, water 
power and coal. 

In the past decade, the greatest ex- 
pansion in the chemical, electrochem- 
ical and electrometallurgical indus- 
tries was climbing to new high levels 
in the Gulf Coast area because of its 
relatively cheap fuel. Meanwhile, 
however, new long-distance gas trans- 
mission lines were being laid down to 
carry the Southwest gas reserves to 
eastern, northern and western mar- 
kets. As the demand for gas rose, 
so did the cost. It was soon evident 
that a point would be reached in the 
then not-distant future when the price 
of natural gas at the well would be 
pretty much in line with that of oil 
and with coal at the mine mouth. 
That point has been reached today. 
Further, indications are clear that 
the price of natural gas is bound to 
continue to rise. 

As for water power, the diminish- 
ing number of remaining hydroelec- 
tric sites that are economically desir- 
able, coupled with a severe limitation 
from which even the best of them 
suffer in being located remotely from 
centers of industrial activity and 


from markets, relatively makes hydro 
also unavailable as a source of large 
power supplies required for the com- 
ing expansion of the American alumi- 
num industry. That is almost com- 
pletely so as far as the United States 
is concerned. 

But this brings coal and coal-based 
generation sharply into the picture. 
This picture is particularly bright 
where the coal reserves are ample 
and high-grade and where modern 
techniques of mining are introduced, 
since it makes possible a high level of 
productivity while maintaining the 
high wage level prevalent throughout 
the mining industry without bringing 
coal costs out of line. Where this 
coal lies on navigable water, and this 
is true in a large section of the Ohio 
Valley, it offers today an ideal com- 
bination of favorable economic fac- 
tors for the development of large- 
seale, economical coal supplies re- 
quired in large aluminum reduction 
operations. 

From a long-range viewpoint this 
is even more promising. This is due 
to the fact that, where the coal re- 
serves are ample, it is possible in 
many cases to develop operations at 
sites where reserves of from 50 to 
100 years can be made available. To 
this is added the fact that the tech- 
nology of steam-electric generation is 
not only in a very highly advanced 
state in the United States, but there 
is great promise of further advances. 

All of these favorable factors exist 
in the Ohio Valley, and this makes 
the Valley a natural location for the 
expansion in United States aluminum 
production that is bound to take place 
in the next 10-20 years. 


MINING CONGRESS JOURNAL 


| 
(+ 
fi, 
4 
bi. 


SINCE 1883 


Founded more than seventy years ago, in the heart of the then 
rapidly-expanding anthracite industry, Sprague & Henwood, Inc. 
pioneered many important developments in Diamond Core 
Drilling that have stood the test of time. 


During this long period of successful operation our crews have 
completed thousands of drilling contracts, in all parts of the 
United States and in many other countries. Satisfactory results 
were secured in some cases where other drillers failed, through 
the use of special equipment designed by our experienced 
excutives and built in our own extensive shops. 


Today, we have a large force of expert operators and an ample 
supply of modern equipment, so that we can undertake prac- 
tically any job, anywhere, on short notice. Inquiries for all types 
of contract drilling work are solicited — estimates submitted 
promptly without charge or obligation. 


SPRAGUE & HENWOOD INC., Scranton 2, Pa. 


NEW YORK © PHILADELPHIA © PITTSBURGH ® GRAND JUNCTION, COL. © BUCHANS, NFLD. 
EXPORT REPRESENTATIVE, PHILIPS EXPORT CO., 
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SKID MOUNTED 


vide ample stability. 
100 EAST 42nd STREET, NEW YORK, N.Y. DD a 


NEW LIGHT-WEIGHT HIGH-SPEED | 
CORE DRILLING MACHINES 

Model 30 and Model L-2 


Supplementing our well-known line of heavy- 
duty machines for large-diameter and deep- 
hole drilling we now offer two light-weight 
high-speed core drilling machines suitable for 
either Skid, Trailer or Truck mounting. Both ~ 
models can be powered by either gasoline — 
or diesel engines and air or electric motors. 
Easily moved from one location to another, | 
they can also be relied upon to produce good | 
smooth cores rapidly at minimum expense. — 


Standard single-pole derrick permits pulling 5 
rods or casing up to 10-ft. lengths 


Modern simplified design in- 
cludes convenient controls, 
machine-cut alloy-steel gears, 
anti-friction bearings and 
other improved features to | 
assure low-cost trouble-free | 
operation. Write for illustrat- | 
ed leaflets containing com- | 
plete descriptions and work- 
ing data. 


TRUCK MOUNTED 
Complete drilling rigs, mounted on 4-wheel- | 
drive trucks with capacity for carrying acces- | 
sory equip t and li 


TRAILER 
MOUNTED 


for easy portability without 
tying up a truck, 


for jobs not easily ac- 
cessible by truck or 
trailer. Wide structur- 
al-steel base and low 
center of gravity pro- 
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NOW AVAILABLE—SUPER 10-SC 


Special 10-SC with two 25 HP motors 
and heavier wheel units is now available 
for heavy-duty application on excessive 
grades. Field-tested in a Utah mine. 


\ \ 
\ \ \ 
Won't slap on bumps 
| Won't skid on grade turns 
7 Gets out of bad spots with ease 
Readily trams up a 12% grade 
‘The improved Joy 10-SC 
missible unit, for Shuttle Car is available Pp : 
Tromening speed loeded is be equipped with 4”, 6” in 43”, 48” of 
: 
4 = 


CAN MAKE MONEY FOR YOU! 
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It gets from the Face | 


Discharge 


to the 


Point and back again 


faster than any 


other car on the market 


This latest model 10-SC is away out in front—more 
than ever before the world’s leading shuttle car for 
heavy-duty, high-production service. Particularly ideal 
for full-seam mining because it can handle full loads 
of coal or rock with equal ease, the 10-SC Shuttle Car 
is now capable of new potentials in productivity, 
maneuverability, and dependable performance with 
lowest maintenance. 


MORE ROUND TRIPS PER SHIFT 

This improved shuttle car can travel, discharge and 
return faster than any other car in its class. That means 
more pay-loads per shift—and it may also mean more 
efficient use of other equipment, such as Continuous 
Miners, Loaders, Belt Conveyors, etc. 


15 HP traction motors of new design provide more 
dependability and more reserve power for increased 
speed, maneuverability and carrying capacity. Wheel 
units and brakes are of over-capacity size for con- 
tinuous heavy-duty service, and the gearing and frame 
are also over-capacity. Higher speed conveyor dis- 
charge, with higher-HP motors, actually gets discharge 
time down to three-quarters or half the time formerly 
required. 


As in previous models, the 10-SC has 4-wheel 
positive steering, 4-wheel drive and 4-wheel brakes. 
The hydraulic “power steering” innovation in the 
automotive world has been a standard patented feature 
of Joy Shuttle Cars for years . . . one of the reasons for 
their high maneuverability. 


The 10-SC’s smooth, grab-free disc-type brakes (the 
type widely used on aircraft) were also pioneered by 
Joy for underground use. They provide exceptional 
stopping power with extreme simplicity and low main- 
tenance . . . ideal for mining use because they're un- 
affected by dirt, coal dust, oil or water. 

Other features of the new 10-SC include: improved 
arrangement of operator’s controls for fool-proof 
driving; improved “zone’’ lubrication for fast, easy 
servicing; the famous Joy ‘““Magnetax” controls, etc. 
@ For full data, address Joy Manufacturing Company, 
Oliver Bldg., Pittsburgh 22, Pa. in Canada: Joy Manu- 
facturing Company (Canada) Limited, Galt, Ontario. 


WORLD’S LARGEST MANUFACTURER OF 
UNDERGROUND MINING EQUIPMENT 
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No time-wasting drill steel 
changes with TIMKEN 
interchangeable rock bits! 


Dozens of different Timken® 


multi-use and carbide insert bits fit 
the same drill steel 


IMKEN® multi-use and carbide insert bits 

eliminate the time wasted in going after a differ- 
ent set of steels whenever a different bit type or size 
is needed. Timken rock bits are interchangeable. 
Dozens of different bits fit the same drill steel. It 
takes only a minute to unscrew one type of Timken 
rock bit and screw a different type bit on the same 
drill steel. And you don’t have to carry a large drill 
steel inventory. 


With Timken rock bits, your men can quickly 
switch to the most economical bit as the ground 
changes—right on the job. Both Timken carbide 
insert and multi-use bits are made from electric 
furnace Timken fine alloy steel. Both have special 
shoulder unions that keep drilling impact from 
damaging threads. 


Our rock bit engineers are experts at cutting 
drilling costs. They’ll be glad to help you. Drop 
them a line. There’s no obligation. Write: The 
Timken Roller Bearing Company, Rock Bit Divi- 
sion, Canton 6, Ohio. Cable address: ‘“TIMROSCO”’. 


ca | WHERE YOU CUT COSTS WITH 
TIMKEN MULTI-USE BITS 


Most economical for ordinary 
ground. With correct and controlled 
reconditioning, they give lowest 
cost per foot of hole when full in- 
crements of steel can be drilled. 


WHERE YOU CUT COSTS WITH 
TIMKEN CARBIDE INSERT BITS 


Give highest speed through hard, 
abrasive ground. Also most eco- 
nomical for constant-gauge holes, 
small diameter holes, very deepholes. 


your best bet for the best bit...for every job 
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Application of limestone-water slurry on coal rib 


Experiments With 
Wet Rock Dusting 


A Look at What the U.S.B.M. Has Found in Experi- 
menting with This Method of Combating Dust 


Explosions Underground 


By IRVING HARTMANN and JAMES WESTFIELD 


U. S. Bureau of Mines 


MODERN mechanized mining with 
high-speed machines, multiple entry 
systems, multiple blasting, high-veloc- 
ity air currents, and rapid haulage has 
brought many economic benefits and 
has on the whole enhanced safety in 
the coal mining industry. It has, how- 
ever, also introduced some added haz- 
ards, the control of which requires 
concerted effort and ingenuity. Mech- 
anized mining has increased greatly 
the production and dissemination of 
fine coal dust in mine entries. Use of 
high-speed machines has increased the 
probability of formation of incentive 
sparks, which are produced by fric- 
tional contact between moving metals 
and certain mineral substances in the 
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coal seam or in the adjoining rock 
strata. In gassy seams rapid extrac- 
tion of coal has increased the rate of 
gas evolution. 

These facts have made more urgent 
the need of preventing the ignition of 
coal dust and the development of wide- 
spread mine explosions. The ignition 
hazard can be controlled best by elimi- 
nating all potential igniting sources 
and by careful attention to ventilation, 
designed to prevent accumulation of 
gas capable of triggering a coal dust 
explosion. Extensive research and 
long experience have shown conclu- 
sively that the propagation of coal- 
dust flames can be arrested and the 
development of widespread explosions 


prevented by properly applied, gen- 
eralized rock dusting. 


Effective Rock Dusting 


To be effective, rock dust must be 
applied uniformly and continuously on 
the rib and roof surfaces, as well as 
on the floor of coal mine entries. The 
rate of application must be adequate 
to raise the incombustible content of 
the mine dust to a minmum of 65 
percent. 

Experiments have shown that coal 
dust explosions in the mine entries can 
be quenched most successfully near 
their point of origin. Since most igni- 
tion sources occur at and near active 
coal faces, rock dusting in active en- 
tries must be carried as close to the 
face as possible, in any case at least 
to within 40 ft. 

In operating mines fresh coal dust 
is produced at the active faces and by 
rib spalling, and dust is transported 
by the air currents during the active 
life of a mine. To neutralize this fresh 
dust on the mine surfaces, it is neces- 
sary from time to time to apply addi- 
tional rock dust. An old but still valid 
recommendation is to rock-dust little 
but often. This promotes the mixing 
of rock dust with coal dust and makes 
rock dusting more effective. 


How Much Rock Dust Is 
Needed? 


The amount of rock dust needed to 
neutralize coal dust in a mine depends 
on the production of coal dust and 
particularly on the quantity of coal 
dust left below ground, on the incom- 
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bustible content of the coal dust, and 
on the amount of fine incombustible 
rock or clay material that mixes with 
the coal dust. 

The production of coal dust is in- 
herent in the mining process; it is 


produced during cutting, drilling, 
blasting, loading, haulage, man travel, 
and spalling of coal ribs. The quan- 
tity of coal dust produced varies 
greatly with the type of mining and 
with the nature of the coal seam and 
the surrounding strata. In continuous 
mining operations nearly all the coal 
is reduced to minus one-in. size, and as 
much as 20 percent of the total prod- 
uct might pass through a No. 20 U. S. 
Standard sieve; this fraction can 
propagate a coal-dust explosion. How- 
ever, at present there are still com- 
paratively few mines where continuous 
miners are employed. As an illustra- 
tion of a more typical condition, con- 
sider a well-managed mine in a high- 
volatile coal seam which has a thick- 
ness of 64 in. This mine produces 12,- 
000 tons of coal daily, working on 
three shifts. Part of the production 
is obtained on retreat and part on de- 
velopment, using an eight-entry (6 by 
14 ft) system. Mine roof is supported 
with bolts. Coal is undercut and shear 
cut, and it is brought down with Air- 
dox. It is mechanically loaded into 
shuttle cars, which in turn load six- to 
nine-ton mine cars to a level 18 in. 
above the car top. To allay dust, 
water sprays are used during cutting 
and drilling and at transfer points. 

At this mine 25 percent (3000 tons) 
of the coal produced is of minus %-in. 
size. Of this, 25 percent (750 tons) 
passes through a No. 20 sieve. As- 
suming that 90 percent of this dust is 
loaded out and 10 percent (75 tons 
daily) remains underground, it would 
take nearly 150 tons of rock dust to 
neutralize this explosive coal dust. 
This is equivalent to 25 lb of rock 
dust per ton of coal produced. Actu- 
ally at this mine currently seven lb of 
rock dust is used per ton of coal (last 
year less than two lb per ton was 
used). This is a daily consumption 
of 42 tons of rock dust, an amount 
sufficient to neutralize about 25 tons 
of coal dust. This means that 97 per- 
cent of all the minus 20-mesh coal 
should be removed from the mine, 
which is most difficult to accomplish. 
Inherent incombustible in the coal and 
the inert dust from the roof and floor 
strata may help to neutralize some 
additional coal dust; but this may be 
offset by coal dust produced by slough- 
ing of ribs and by disintegration of 
larger pieces of coal that are not re- 
moved initially from the mine. 

In considering this problem it should 
be pointed out that the vast majority 
of coal mines use less than five lb of 
rock dust per ton of coal and that part 
of this rock dust is frequently mis- 
applied, as by excessive “blanket” rock 
dusting of the floor in certain entries. 
In the mine under discussion, about 
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three tons of coal is mined per linear 
foot of entry. This means that an 
average of 21 ib of limestone dust is 
applied per foot; if, for the moment, 
limestone dust applied on the rib and 
roof surfaces is not considered, this 
represents a layer of limestone 0.3 in. 
in thickness on the floor. In some coal- 
mine entries limestone is applied on 
the floor to a depth of two in. and 
more; a one-in. layer of limestone one 
sq ft in area weighs about five lb. If 
in a 100-ft section of a 14-ft entry 
limestone is applied to a depth of two 
in. (140 lb per linear foot), it means 
that if the seam is about 62-64 in. 
thick and the average consumption of 
rock dust is seven lb per ton of coal, 
about 600 ft of entry in another sec- 
tion of the mine would be left without 
any rock dust whatever. 


Float-Dust Problems 


Consider next the float-dust prob- 
lem at this mine. As has been stated, 
about 750 tons of minus 20-mesh coal 
dust is produced daily. Of this, nor- 
mally about 20 percent or 150 tons 
will pass through a No. 200 sieve, a 
fraction that is highly explosive. As- 
suming that one percent (1.5 tons = 
3000 lb =48,000 oz) of this fine dust 
is transported and deposited along the 
entries by the air current as float dust, 
this amount of dust if uniformly dis- 
tributed would daily provide a lower- 
explosive-limit mixture (0.05 oz per 
cu ft) in 960,000 cu ft of entry volume, 


or in about 1400 ft in each of the eight 
parallel entries. Of course the distri- 
bution of this coal dust is not uniform, 
most of it being deposited near the 
active faces. However, the illustra- 
tion shows the importance of the float- 
dust problem, because even if only 0.1 
percent instead of one percent of the 
through-200-mesh coal dust were dis- 
seminated by the air currents, a float- 
dust deposit equivalent to a lower- 
explosive-limit mixture might cover 
more than 100 ft in each of the eight 
entries daily. If the float dust were 
uniformly distributed on the ribs, roof, 
and floor in a 6 by 14-ft (= 84 cu ft) 
entry, at a concentration correspond- 
ing to 0.05 oz/cu ft, it would be equiv- 
alent to 0.1 oz per sq ft of surface, or 
a dust layer with an average thickness 
of less than 0.003 in. It is largely to 
neutralize this fresh float dust that 
mine entries should be re-rock-dusted 
periodically. The above example indi- 
cates the importance of making every 
effort to reduce the formation of fine 
coal dust during mining and to collect 
or promote the settling of dust near 
its source. 


Improving Adherence of 
Rock Dust 


During normal application with ma- 
chines difficulties are often experi- 
enced in making the rock dust adhere 
to the roof and ribs, particularly if 
these surfaces are dry and smooth. 
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4— Dry rock dust added on floor (4.0 Ib. per ft.) 


Dry rock dust (by machine) 
(4.0 Ib. per ft.) 


Wet applied rock dust 
(4.0lb. per ft.) 


1, Pulverized coal (0.33 Ib. per ft.) 
(LL) on rock dust 


Pulverized coal (1.00 Ib. per ft.) 
on rock dust 


Various combinations of wet and dry rock dusting and their effectiveness in arrest- 
ing the propagation of explosions 
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Tests have shown that, even with nor- 
mally good adherence, not more than 
30 to 35 percent of the limestone dust 
sticks to the ribs and roof; the balance 
falls chiefly on the floor, and some is 
carried away by the air current. A 
limited number of tests were per- 
formed in the Experimental coal mine 
in an attempt to increase rock-dust 
adherence. 

One series of experiments was based 
on the idea that successive applica- 
tions of small amounts of rock dust 
may result in greater adherence than 
a single application of a larger quan- 
tity. The tests were made in a mine 
entry seven ft high and 10 ft wide, 
with two ordinary limestones and one 
surface-treated limestone. The test 
data are plotted in figure 1. The 
curves have been drawn from the re- 
sults of tests with successive applica- 
tions of small amounts of limestone; 
the closed circles represent values 
(ribs and roof) from single applica- 
tions of 4, 6 and 8 lb linear foot, re- 
spectively. The data indicate that 
from the standpoint of adherence it 
is largely immaterial whether a given 
amount of rock dust is applied in 


small, successive increments or 
whether application of a large 
amount is made at one time. The 


data also show that limestone A ad- 
heres to the rib and roof surfaces 
somewhat better than limestone B, 
and both of these adhere much better 
than the surface-treated limestone C. 


Another series of experiments was 
made to determine whether wetting of 
the rib and roof surfaces might in- 
crease adherence of the rock dust. The 
wetting was accomplished in two 
ways, namely, by directing for a short 
time a fine water spray against the 
ribs and roof about 10 minutes before 
applying the rock dust; and by attach- 
ing a spray about 12 in. in front of 
the nozzle of the rock dust hose, so 
that the water reaches the surface 
just ahead of the rock dust. The water 
was applied at the rate of 0.15 to 0.2 
gallon per linear foot of entry. The 
two methods of wetting gave nearly 
identical results. Figure 2 shows the 
effect of wetting on the adherence of 
the ordinary limestone A and the sur- 
face-treated limestone C. As can be 
seen, the adherence of limstone A on 
the rib-roof surfaces was increased 
by wetting from 32 to 45 per cent; 
the adherence of surface-treated lime- 
stone increased from about 14 to 27 
percent. 

A few experiments were also made 
in which dry limestone dust was ap- 
plied on rib-roof surfaces that had 
been coated with limestone and subse- 
quently became wet due to natural 
conditions. These tests showed that 
when dry rock dust is applied on such 
surfaces a very high proportion, rang- 
ing up to 50 percent for ordinary lime- 
stone, may adhere to the ribs and 
roof. 

It is concluded from this study that, 
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LIMESTONE DUST APPLIED IN MINE ENTRY, POUNDS PER LIN. FT. 
Fig. 1—Adherence of limestone dust on 


dry roof and rib surfaces of a mine entry 
(7 by 10 ft) 


when difficulties are experienced in 
achieving good adherence of rock dust 
on ribs and roof of mine entries, slight 
moistening of these surfaces shortly 
before or simultaneously with the 
rock-dust application should be tried. 
In commercial mines it would be ad- 
visable to determine by trial which of 
the available limestone dusts is most 
suitable for this purpose and to what 
degree the ribs and roof should be 
wetted to achieve the desired results. 


Wet Rock Dusting 


The requirement that rock dusting 
in mine entries be carried to within 
40 ft of active coal faces may necessi- 
tate the application of rock dust dur- 
ing a working shift. This is particu- 
larly true of highly mechanized mines, 
where continuous miners are used on 
three shifts and where a face may ad- 
vance several hundred feet daily. Con- 
ventional rock dusting with machines 
is a dusty operation, and the dense 
dust clouds may affect-the health of 
face workers and impair expensive 
mining machines. For this reason, in 
some mines rock dusting has not kept 


Limestone C (Surface treated) | 


Limestone A 


LIMESTONE DUST ADHERING ON ROOF AND RIBS, POUNDS PER LIN. FT. 
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LIMESTONE DUST APPLIED IN MINE ENTRY, POUNDS PER LIN. FT.’ 


Fig. 2—Adherence of limestone dust on 
dry and wetted surfaces of mine entry 
(7 by 10 ft) 


pace with the advance of the coal 
faces, and at times long sections of en- 
tries are left without rock dust. 

To remedy the situation various 
substitute methods of rock dusting 
and other protective measures have 
been considered. One procedure in- 
volves the application of wet rock 
dust, either in the form of a premixed 
slurry or by mixing dry rock dust with 
water at the nozzle of a rock-dusting 
machine. The problem was investi- 
gated recently in the Experimental 
coal mine. The objectives of part of 
this study were: 


(1) To determine whether wet rock 
dust could be applied practically in 
coal-mine entries without creating un- 
desirable dust clouds; to find the 
proper ratio of rock dust to water; to 
find the least quantity necessary for 
a good covering of the rib and roof 
surfaces; to establish the degree of 
adherence; and to determine the rate 
of drying after application. 

(2) To study the effectiveness of 
wetted rock dust, after partial or com- 
plete drying, in arresting the propa- 
gation of explosions. 

The results of the preliminary study 
showed that: 

(1) A premixed slurry of limestone 
and water fed from a guniting ma- 
chine through a gunite nozzle can be 
applied effectively on mine surfaces 
and will produce very little dust in the 
air. 

(2) Limestone dust fed from a 
guniting machine or from a commer- 
cial rock-dusting machine, mixed with 
water at the nozzle, can also be applied 
effectively and produces little dust in 
the air. A gunite nozzle was found 
suitable for this purpose. Application 
with the gunite machine gave a more 
uniform flow than the small rock-dust- 
ing machine, because the feed from 
the latter pulsated. 

(3) A minimum of four lb of rock 
dust, applied wet, was needed per 
linear foot of entry (9 to 10 ft wide 
by 7 ft high) to cover the ribs and 
roof completely. Six gallons of water 
mixed with 100 lb of limestone gave 
a satisfactory mixture for nozzle ap- 
plication; the slurry required slightly 
more water. About 85 percent of the 
wetted rock dust adhered to the rib 
and roof surfaces. 

(4) The rate of drying of the rock 
dust varied with the humidity and 
with the velocity of the air current. 
At normal air flow, at relative humid- 
ities below 80 percent the rock dust 
dried completely in 1 to 3 days; at 
humidities of 80 to 90 percent it dried 
in about one week; and at higher 
humidities several weeks were needed 
for drying. 

(5) During dry rock dusting, when 
the air flow in the entry was main- 
tained at 6000 CFM, the dust count 
25 ft downstream from the nozzle was 
found to be as high as 5000 million 
particles per cu ft of air, and 100 ft 
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downstream the count was about 
2000 m.p./eu ft. When the slurry 
was applied the dust count was less 
than 0.5 percent of the above values; 
when limestone dust and water were 
mixed by a nozzle the dust count 
ranged from 1 to 10 percent of the 
above values. 


Explosion Tests 

Explosion tests were performed in 
the main entry of the Experimental 
coal mine. Explosions were initiated 
at the face of the entry either by a 
blown-out shot fired from the face into 
pulverized coal dust or by the ignition 
of a 25-ft-long gas-air mixture near 
the face. In most tests the rock-dust 
(limestone) zone started 50 ft from 
the face (due to the physical layout 
in the entry a 50-ft rather than 40-ft 
zone was used), and it extended sev- 
eral hundred feet along the entry. On 
the floor of the rock-dusted test zone 
dry rock dust was distributed by hand 
in several tests, but in a few tests 
this was not done. In a number of 
tests rock dusting was begun 100, 150, 
or 200 ft from the face; the portion of 
the entry between the zone of ignition 
and the start of the rock-dusted zone 
contained pure coal dust, or in a few 
cases it was a “dustless” zone. 

After application and drying of the 
wetted rock dust a small amount of 
coal dust was distributed by hand over 
the rock-dusted surfaces. The aim 
was to simulate operating conditions 
in a ccal mine, where fresh float dust 
is transported by the air current and 
deposited in the entries daily. To 
serve as a basis for judging the ef- 
fectiveness of wetted rock dust, a num- 
ber of tests were made with dry rock 
dusting. The results of the explosion 
tests indicated that: 

(1) Dry rock dusting was more ef- 
fective than wetted rock dust in ar- 
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Distributing pulverized coal dust (1% lb per lineal foot) in wet rock dusted mine entry 


resting the propagation of explosions. 

(2) Wetted rock dust was somewhat 
more effective after complete drying 
than after partial drying. 

(3) Dry rock dust distributed on 
the floor in entries where wet rock 
dust had been applied on rib-roof sur- 
faces helped greatly in limiting explo- 
sion propagation. The incombustible 
content of the floor dust should in no 
instance be less than 65 percent. 

(4) The explosions were readily ar- 
rested when the rock-dusted zone 
started 50 ft from the face, except in 
one test in which finely pulverized coal 
dust at the rate of one lb per linear 
foot of entry (forming a cloud of 0.25 
oz/cu ft concentration, if all were 
dispersed) had been applied over the 
wetted rock dust. 

(5) When rock dusting was started 


within 100 ft of the face, difficulty 
was encountered in stopping some ex- 
plosions; when the rock dust zone 
started 150 or 20u ft from the face, it 
was most difficult if not impossible to 
stop explosions. 


Conclusions 


The adherence of wetted rock dust 
to mine surfaces is better than that 
of dry rock dust, but its dispersibility 
and its mixing with coal dust are less 
complete. For this reason, the poten- 
tial hazard of a superficial layer of 
float dust on the rock-dusted surfaces 
will be greater than in normally rock- 
dusted areas. In weak explosions this 
float dust, but little if any of the rock 
dust beneath it, might be dispersed, 
and the explosion could propagate for 
a long distance. 

Pending the outcome of the current 
study, it is recommended that a close 
check should be kept on the condition 
of wet rock dusted surfaces. It should 
be noted that when the rock dust be- 
gins to spall appreciably off the ribs 
and roof this indicates that fresh rock 
dust should be applied. It should also 
be observed at what rate float dust is 
being deposited. This can often be 
noted visually by darkening of the 
rock-dusted surfaces. In addition, 
float dust might be collected on hori- 
zontal trays of known areas, attached 
at various locations near the ribs. 
From the weight of the dust the 
amount deposited per unit area of the 
entry surfaces can be computed and 
from this information the average 
concentration of float dust per unit 
volume of entry determined. When 
this concentration reaches about one- 
half of the lower explosive limit of 
coal dust, that is, a value of 0.025 
oz/cu ft, serious consideration should 
be given to the application of fresh 
rock dust in the area. 
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Both overburden stripping and phosphate matrix mining are performed with draglines 


#4 


Planning A Radio 
System For Profits 


Factors Which Made a Radio System in Florida 
Phosphate Operations Pay Off Are Described in 


Logical Detail 


By J. G. IVY 


Engineering Division 
International Minerals & Chemical Corp. 


IN April 1950, the Federal Commu- 
nications Commission authorized the 
International Minerals & Chemical 
Corp. to construct and operate a 
radio system at its phosphate mines 
located in the vicinity of Bartow, Fla. 
It was not the first radio system. 
Neither was it large or expensive. 
The initial installation consisted of a 
fixed transmitter and 14 mobile units. 
Our capital investment was only 
$12,000. Practically all of the radio 
equipment was of standard design; 
hence this installation represented no 
startling advance in the science of 
electroni¢s. 

The question may therefore prop- 
erly be asked: What aspect of this 
conventional radio system makes it 
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worthy of further study? What can 
we learn from this installation? 

The reason this radio system is 
worthy of study is that its perform- 
ance has shown it to be eminently 
suited to the task. Our actual experi- 
ence —now about five years — has 
proved it to be most successful in 
accomplishing its real mission of in- 
creasing International’s earnings by 
saving money and lowering produc- 
tion costs. 


System Described 


In Polk County, Fla., centered 
roughly around the city of Bartow, 
International has a cluster of three 
active phosphate strip mines, each 
with its own concentration plant. 


These mines are: The Noralyn Opera- 
tion, the Peace Valley Operation, and 
the Achan Operation, located five 
miles, seven miles and 15 miles, re- 
spectively, from Bartow. 

In addition, there are the drying 
and grinding facilities at Prairie, 
about nine miles from Bartow. The 
facilities have a combined annual ca- 
pacity of over 314 million tons of 
refined phosphate rock. The Noralyn 
Mine is the largest phosphate opera- 
tion with concentration plant in the 
world. 

The administration for this multi- 
million-dollar operation is centralized 
in air-conditioned offices at Bartow. 
Likewise, the maintenance repair and 
supply facilities are centralized in an 
efficient maintenance center close to 
the Noralyn Mine. 

The mining is accomplished by large 
draglines which strip the overburden 
and deposit the phosphate matrix 
around the periphery of shallow pits, 
called wells, dug at intervals by bull- 
dozers alongside the main cut. The 
phosphate matrix is sluiced down into 
the well with water and the resulting 
slurry is pumped to the concentrating 
plant which may be % to 3 miles 
away. Man-sized hydraulic transpor- 
tation systems employ a series of 600 
hp dredge type pumps and 14-in. pipe- 
lines. This type of operation allows 
for a minimum storage of mined phos- 
phate matrix and requires that the 
mine production be closely coordinated 
with the concentration plant. Radio 
communication helps with this coor- 
dination. 

The plants employ flotation cells and 
spiral concentrators. A large portion 
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of the phosphate rock is dried and 
some is ground before shipment. 

Of necessity, the supervisory per- 
sonnel in the mining and maintenance 
departments spend much of their time 
in automobiles driving between the 
several field locations. Certain staff 
supervisors, such as the Chief Engi- 
neer and the Safety Director, must 
also spend considerable time away 
from their desks—and out of reach of 
telephones. Even the Flotation Super- 
visor of the three concentrating plants, 
each equipped with telephone commu- 
nication, spends 25 percent of his time 
driving between plants. Without 
radio, he would be out of touch with 
the people he supervises for more than 
two hours per day. 

The radio system provides a tool 
which enables the mining, milling, 
maintenance and engineering depart- 
ments to work as a closely coordinated 
team. Such teamwork is impossible if 
the members of the team are out of 
touch with each other the majority of 
the time. 

Consider the opportunity afforded a 
mining superintendent, who is 30 per- 
cent available to a telephone, to talk 
to a maintenance superintendent who, 
likewise, is 30 percent available. Sta- 
tistical mathematics tell us that the 
odds on completing a phone call be- 
tween these two men are about 10 to 1 
against. With radio, these two men 
are available perhaps 90 percent of 
the time, and the odds change to 
about 4 to 1 in favor of successful 
communication. 

If three parties are involved, as is 


frequently the case, the comparison is 
even more dramatic. Without radio 
the odds would be about 30 to 1 
against, and with radio about 3% to 1 
in favor of successfully establishing 
communication. 

This discussion includes four prin- 
ciples which we found were most im- 
portant in the successful planning of 
a radio system. These are: 

1. Think communications not elec- 

tronics. 

. Keep adequate records. 

. Plan for expansion. 

. Recognize your civic 
bilities. 


DD 


responsi- 


Think Communications 
Not Electronics 

A most important factor in the suc- 
cess of a radio system is the proper 
allocation of communication facilities 
to those who need them. Before con- 
sidering any specific type of radio 
equipment, it is important to study 
the relationships of people with each 
other, and the need for communication 
to determine which individuals can 
benefit by radio. 

Start with an organization chart— 
a complete one that goes into the grass 
roots of your operations. Select an 
individual who could benefit by the 
use of radio. Now remember that 
communication is a two-way inter- 
change of information. It is necessary 
not only that he had a radio in his 
vehicle but also that the individuals 
with whom he must talk have similar 
radio equipment. Jack Robison, an 


CENTRAL RADIO STATION 


' Concentrating Plants | Maintenance Supervision Mining Supervision Truck Service Dispatcher 
, | (AT MAINTENANCE CENTER) (AT MAIN OFFICE) 
Noralyn | Maintenance Superintendent Mining Superintendent | 
Peace Valley Master Mechanic Senior Assistant Mining | 
| Assistant Master Mechanic Superintendent | 
| Chief Electrician Assistant 
| Assistant Chief Electrician Superintendent (2) | 
| Relations. | 
Others: < | 
| Ourecton 
Maintenance Supervision Mining Supervision Truck Service 


Maintenance Superintendent 
Master Mechanic 
Assistant Master Mechanic 
Chief Electrician 
Assistant Chief Electrician 
Electric Department 
Service Vehicles 

Lue 

up 4) 


Non S heduled Utility Trucks 


Mining Superintendent 
Senior Assistant Mining 
Superintendent 

Assistant Mini 
Superintendent - Noralyn 
Assistant Mini 
Valley 


Assistant Mining 
Superintendent - Achan 


Draglines: 


A well planned radio system ties in all departments, expediting the jobs of super- 
vision and coordination 
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Surveyors make profitable use of walkie- 
talkie units 


Assistant Mining Superintendent in 
charge of the Peace Valley Mine, 
spends most of his time in the field 
supervising from his car. He must 
have direct contact with his operating 
team. This is provided by means of a 
radio on the dragline, a centrally lo- 
cated unit which can pass on commu- 
nications to the matrix handling and 
bulldozer crews around the matrix 
wells. Jack must also communicate 
with the maintenance department to 
request their services, to schedule 
their work, and to make emergency 
reports on breakdowns. This means 
that our central maintenance shop 
must be equipped with radio as well as 
the supervisory maintenance person- 
nel who spend much of their time 
away from the shop. In addition, Jack 
must keep in touch with his own su- 
pervisors; this means a radio in the 
central administrative office. Finally, 
he must talk to the concentration plant 
to coordinate unscheduled stoppages 
and resuming operations. 

After the Industrial Engineers de- 
veloped a plan for communication, the 
Electrical Engineers were able to 
choose equipment which would satisfy 
the functional needs. Radio was the 
first step in making our machines 
servants to the men who run them 
instead of vice versa. 

Note the recommendation to “start 
with an organization chart that goes 
down to the grass roots of your opera- 
tions.” Radio is a tactical tool for 
communications, not a strategic tool. 
It is natural to start with the most im- 
portant man in the operation, but in 
discussing the system with the plant 
manager, it was a surprise to learn 
that he felt he had no use for a radio. 
He directs the efforts of those with 
whom he works by means of confer- 
ences, telephone calls, and memoranda. 
The proper place for radio communi- 
cation is between the supervisors in 
the field and their working teams. In 
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a properly run organization, it is un- 
desirable for the Plant Manager to 
bypass the normal chain of command 
and issue orders directly to the field; 
hence, it is recommended that the or- 
ganization chart be studied from the 
working team upward rather than 
from the Plant Manager downward. 


Keep Adequate Records 


Modern management requires an ac- 
curate and tangible assessment of the 
profits on its invested capital. Radio 
systems are no exception. Such an as- 
sessment of a radio system is admit- 
tedly difficult to pin down. It is im- 
possible to do so without adequate 
records. 

The initial investment in radio 
equipment must be made to a con- 
siderable extent on faith. Without 
previous experience, it is impossible 
to assess accurately what savings can 
be achieved. The best substitute for 
direct experience is the experience of 
others. To justify the initial radio 
installation, study other radio systems 
with similar operating conditions and 
obtain an evaluation of their experi- 
ence. 

Assume that you have started oper- 
ating a new radio system. Based on 
the experience of others, plus consid- 
erable faith, management has _allo- 
cated the funds to make the installa- 
tion. Actually, the task of justification 
has just begun. Management will 
want continued reports to determine 
whether the investment is good and 
whether expanding the radio system is 
advisable. The keeping of adequate 
records is an absolute necessity to 
accurately assess the performance of 
your system. 

Proper choice of the dispatcher in 
the master control station is the key 
to adequate operating records. This 
individual’s performance is important 
to the success of the radio system from 
an operations standpoint. Equally im- 
portant, his log of communications 
should reveal incidents worthy of fur- 
ther investigation to determine what 


\-Base Station KA 6278 


FOREST 
PROOUCTS 


= 1000 STATIONS 
“au 
= 2000 KROCTCUES 


Comparison of use of assigned spectrum space by F M commercial broadcasting 
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really happened and what it “might 
have cost” ’without radio. Industrial 
engineers will want to inspect the 
operating log to pick out incidents 
where savings are indicated. They 
will then want to investigate them 
further, probably interviewing the in- 
dividual involved. A dollar value can 
be assigned to these incidents on the 
basis of what it would have cost with- 
out radio. An analysis of these costs 
will give the information required to 
answer Management’s question: Is 
this radio system paying off? Further, 
it will give you the ammunition to 
obtain more radio units should experi- 
ence indicate that they are required. 


Plan for Expansion 


International’s original radio sys- 
tem consisted of one central trans- 
mitter and 14 mobile receivers. To- 
day, five years later, we have 35 
mobile units in operation. We actual- 
ly operate several systems on two 
radio frequencies. The first frequency, 
our long range system, ties together 
primarily our maintenance, mining, 
milling and staff departments. In 
addition, we operate four spot net- 
works on a second frequency in the 
low power radio band to serve the 
needs of small working teams in the 
field. 


38-Mobile Stotions KIB 994 


Tuesdoy August 3, 1954 
Repair Day Peoce Valley Mine 


3PM 


This type of radio log shows time the radio is in use. 


2PM 3PM 
i 
4PM 5PM 


A written log summarizing 


the communications is even more important 
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At the drying and grinding opera- 
tion, the phosphate rock is brought 
in on railroad cars and dumped from 
an overhead trestle according to grade. 
To provide additional storage, bull- 
dozers move this rock out from under 
the trestle and extend the storage pile 
for a considerable distance beyond the 
natural angle of repose of the rock. 
These same bulldozers also push the 
rock back beneath the pile so it may 
be drawn off by an underground con- 
veyor located in a tunnel below the 
pile. A supervisor, located within 
view of the tractors and the switch- 
ing locomotives, coordinates the move- 
ments of both of these units and 
greatly increases the efficiency of the 
operation. In this instance, radio has 
saved the cost of one bulldozer and 
operator, approximately $10/hr. It 
does not take long to pay for radio 
communication on this basis. 

This is a splendid example of a 
spot network in which the communica- 
tion distances are small and there is 
little need for long range communica- 
tion. Indeed, this system would be 
hampered by all of the communication 
on the mining and maintenance de- 
partment system. We have other spot 
communication networks between our 
draglines and the matrix pumps. 
Walkie-Talkie units have proven to 
be a useful tool for surveying parties 
and in construction work. 

Civie Responsibilities 

By recent count there were 6948 
radio stations operating in the so- 
called “Special Industrial Band.” <A 
majority of these use the five frequen- 
cy channels around 150 megacycles 
which are better suited to their short 
range communication needs (up to 30 
miles) than are the lower frequencies 
between 25 and 50 megacycles. These 


‘five so-called “special industrial” fre- 


quencies are shared by nine classes of 
users: 

1. Farmers and Ranchers. 

2. Heavy Construction—such as 
building highways, bridges, 
railroads and sewers. 

3. Building Construction—gen- 
eral contractors not in Class 2. 

4. Manufacturers—such as steel 
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‘lhe dragline operator has radio phone at his left elbow 


mill, automotive and aeronau- 

tical plants, shipyards. 

5. Specialized Trade Activities— 
crop dusting, oil well service, 
right of way clearing and main- 
tenance for public utilities. 

6. General Service Activities — 
repair of heavy machinery, 
delivery of ready mixed con- 
crete. 

. Engineering Service—geophys- 
ical and geological surveys. 

8. Miscellaneous Public Service 
Activities—servicing of heat- 
ing and refrigeration equip- 
ment. 

9. Mining and Ore Beneficiation. 

Tuning in to these frequencies in 
certain parts of our country reminds 
one of the Tower of Babel. 

In contrast the following groups of 
users have frequency allocations for 
their own use: 

Petroleum—9 channels. 

Railroads—39 channels. 

Forestry—9 channels, shared with 

petroleum. 

Public Utilities, such as electricity 

and gas—9 channels. 

Motion Pictures—7 channels. 


All of these services are important 
to industry, commerce and the public 
welfare and need radio communica- 
tion. Yet by comparison, I feel that 
the mining industry is in a class with 
the “forgotten man.” 

Fortunately, there are two solu- 
tions to this problem of inadequate 
frequency allocation to the mining 
industry. All either solution requires 
is recognition from the Federal Com- 
munications Commission that the min- 
ing industry is important. Both solu- 
tions allow the present users of radio 
to continue their use besides allowing 
them room for expansion. 


In February 1955, the National 
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Association of Manufacturers’ Com- 
mittee on Radio Use petitioned the 
FCC to allocate a portion of the radio 
spectrum around 90 megacycles for 
industrial use. The proposal was 
principally for the benefit of the 
manufacturers, but there is room for 
the miners too, since mines are gen- 
erally not located in areas of inten- 
sive manufacturing. 

This part of the radio spectrum is 
presently allocated to FM Broadcast- 
ing but is only lightly used. There is 
room for approximately 700 industrial 
channels plus all the existing FM 
3roadcast stations plus an allowance 
for expansion in FM Broadcasting. 
Presumably because of economic con- 


siderations, the number of FM Broad- 
cast stations has not increased. On 
the contrary, there are 25 percent 
fewer stations in operation now than 
there were five years ago. In con- 
trast, the number of stations now 
crowded into the special industrial 
band has increased 800 percent in the 
same five years. 

This petition is currently under 
consideration by the FCC in Wash- 
ington. 

Another solution to the problem of 
frequency shortage lies in geograph- 
ical assignment of frequency blocs. At 
present, to simplify administration, 
the FCC makes frequency allocations 
on a nationwide basis, but this is 
wasteful. 

Perhaps the railroads need 39 fre- 
quencies in Chicago where there are 
35 railroads. But how many ,rail- 
roads serve your community? Some 
of these 39 frequencies could be used 
by others, and still leave ample space 
in the radio spectrum for the rail- 
roads. 

There is much petroleum activity in 
Texas and the Southwest. But how 
much petroleum activity is there near 
you? Much of our country simply 
does not have the trees to support an 
extensive forestry industry. These 
idle petroleum and forestry frequen- 
cies could be allocated to others with- 
out the slightest harm or inconven- 
ience to these industries. 

The mining industry needs your 
help in obtaining sufficient frequency 
allocations. The N. A. M.’s Com- 
mittee for Radio Use is working on 
the problem and merits your support. 
Writing your Congressman would 
help. If radio is to continue as a 
useful tool of the mining industry, 
this challenge must be met. 


The dragline is the communication center for the mining area 
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Mineral Content, a Factor in 


Weathering of Mine Roof 


A Resume by the Committee on Roof Action of Geo- 
logic Studies Outlining the Chemical Composition of 
Typical Mine Roof Rocks and the Relationship Be- 


tween Composition and Mine Roof Strength 


By CHARLES T. HOLLAND 


WEATHERING of mine roof refers 
to those changes that occur in the 
rock due to contact with the mine 
atmosphere or in some cases to the 
changes caused by the combined action 
of ground water and the mine atmos- 
phere. Insofar as the atmosphere is 
concerned, important factors in the 
alteration in the roof are changes in 
temperature, changes in moisture, and 
the presence of oxygen and carbon 
dioxide. Concerning the rocks, the 
important aspects are their porosity, 
permeability, and mineral composi- 
tion. Two aspects of mineral com- 
position are important: (1) The actual 
minerals present and their properties; 
(2) The amount of each mineral 
present. 

In a previous report by Price and 
Headlee, the minerals and other ma- 
terials likely to be present in mine 
roof rock were listed essentially as 


TABLE I 


Minerals and Other Material Likely 
to be Present in Mine Roof Rocks 
1. Clay minerals 
A. Kaolin Group 
(a) 
(b) 
B. Montmorillonite Group. 
(a) 
(Ca,Mg)O.nH.O. 
(b) Beidellite — 
O.(%) 


(ec) Nontronite- 
H.O. 


C. Ilite Group— (OH) ,Ky (Si,-y. Aly) 

(Aly. Fe,.Mg,.Mg,) Ow 

y less than 2 frequently equal to 

1 to 1.5. 

Mixed Layer Group 

(a) Montmorillonite-Ilite 

. Mica—muscovite—K.0.3A1.0,.68i 
O..2H.O. 

Quartz—Si0O.. 

. Siderite—FeCoO,,. 

. Calcite—CaCO,. 

. Pyrite—FeS.. 

. 

(Mg,Fe) 


D. 


to 


. Coal and other organic material. 
. Uncombined water. 


SOO 


= 
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in table I. Since it seems probable 
that the properties of mine roof as 
related to weathering and even 
strength will be determined to some 
extent by the actual concentration of 
the minerals or materials listed in 
table I, the attempt has been made to 
assemble material on the percentage 
mineral composition of mine roof. 


Mineral Composition of 
Roof Shales 


The mineral composition of some 18 
samples of shales on 11 coal beds in 
southwest Virginia and southern West 
Virginia has been studied by Meyer- 


tons (1956). The shales were all 
Pennsylvanian in age and ranged from 
near the base of the Pocahontas to 
near the top of the Kanawha of the 
Pottsville group. An abstract of the 
results obtained is shown in tables II, 
III, IV, and V. 

These results are of interest in that 
they not only give the mineral content 
but also show considerable variation 
in mineral content of roof shales. The 
clay fraction of the roof shales studied 
consists essentially of two minerals, 
illite and kaolinite; the illite being the 
larger component. Also of consider- 
able interest is the absence of mont- 
morillonite in detectable quantities in 
any of the shales. 

That considerable variation in min- 
eral content can occur in the roof 
rocks of the same mine is shown by 
the minerals in table IV. It will be 
noted that the portal sample is much 
lower in organic material than the 
sample taken well underground. The 
largest difference being in organic 
material, it seems reasonable that the 
difference is caused in part, at least, 
either by oxidation or by dilution of 
the material near the portal. 


TABLE II 


“ESTIMATED MINERAL COMPOSITION OF 


ROOF SHALES (OPTICAL METHODS) 


(Abstracted from Meyertons, 1956) 


Organic 


Mineral Mica Chlorite Clay Quartz Feldspar Matter 
Minimum Percentage ; 5 5 5 Very low 3 
Maximum Percentage 60 20 40 30 5 33 
Average Percentage* 27 5 22 14 20 13 


TABLE III 


ESTIMATED PERCENTAGE OF MINERALS PRESENT IN 


THE—2m (CLAY) SIZE FROM DIFFERENTIAL THERMAL CURVES) ** 
(Abstracted from Meyertons, 1956) 

Organic 
Mineral Kaolinite Illite Chlorite Matter 
Maximum Percentage 47 rm 20 10 
Minimum Percentag, 25 nO Very low 2 
Average Percentage* 37 56 i 


*Thcse columns add up to 101 percent because decimals are rounded to the nearest whole number. 


**m—0.001 mm. 


TABLE IV 


VARIATION IN COMPOSITION OF ROOF SHALES 


(Abstracted from Meyertons, 1956) 


Location ef Sample Mica Chlorite Clay Quartz  Feldspar Organic 
Inside Mine 35 4 5 3 0 45 
At Portal 60 2 20 5 10 
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In addition to the above minerals, 
the investigation indicated the pres- 
ence of the following soluble minerals 
in the shales: Halite (NaC1), chloro- 


magnesite (MgCl), thenardite 
(NaSO,) and several forms of MgSO, 
(the anhydrite, the hexahydrite and 
the tetrahydrite). The magnesium, 
sodium, chloride and sulphate material 
extracted from the shales are indi- 
cated in table V. These results are of 
interest because NaSO, and MgSO, 
are efflorescent minerals and through 
this property may contribute to the 
failure of roof rocks in mines. 


A rather detailed study (Holland 
1948) has been made of the shales 
forming the roof of 14 coal beds in 
West Virginia. These beds were all of 
Pennsylvanian age and extended from 
near the base of the Pottsville to the 
middle of the Monongahela. In all, 
some 37 samples of the immediate roof 
rocks were taken. Chemical analyses 
of these make available the data 
shown in tables VI, VIII, and figure 1. 
It will be noted from these tables that 
in some roof shales rather heavy con- 
centrations of iron sulfide and carbo- 
nate minerals exist. Not shown in the 
table but indicated by the results of 


the carbonate concentrations are high, 
the iron sulfide concentrations are low. 
Also, in many of the shales the igni- 
tion loss was high, indicating in gen- 
eral a rather high organic matter 
content. And as table VIII shows, 
considerable variation exists in the 
material making up the roof rocks. It 
is also true, as shown in figure 1, that 
at a given location, considerable vari- 
ation exists between the several strata 
making up the immediate mine roof. 

Grim and others (1935) have in- 
vestigated the composition of 18 shales 
(involving 59 samples) of Pennsyl- 
vanian age lying above coal in Illinois. 
Of these 18 shales, eight (involving 
44 samples) are described as “over- 
lying coal beds.” Several of these un- 
questionably formed the overshales of 
coal beds. The samples taken, how- 
ever, were from throughout the bed 
rather than from that part of the 
shale in immediate contact with the 
coal bed as were those of Meyertons 
and the samples studied in West Vir- 
ginia. These studies revealed that the 
clay (—2,) fraction of these shales 
consisted principally of illite and kao- 
linite with minor amounts of chloritic 
mica, quartz, limonite and organic 


the analyses is that, generally when material (Grim 1941, p. 27).  Illite 
TABLE V 
SOLUBLE SALT CONTENT EXTRACTED 
FROM SHALES BY LEACHING WITH DISTILLED WATER 
(Abstracted from Meyertons, 1956) 

Ton Na+ Mg?+ SO,2- 
Maximum Percentage 0.0776 0.0325 2.430 0.310 
Minimum Percentage 0.0020 0.0003 0.074 0.002 
Average Percentage 0.0177 0.0053 0.513 0.074 

TABLE VI 
SOME MINERALS IN MINE ROOF ROCKS 
OVER WEST VIRGINIA COAL BEDS 
Pyritice Sulfur** Carbon Dioxide 
As Pyritic | As Pyrite or As As Carbonates — 
Material Sulfur | Marcasite coz Calcite | Siderite 
Maximum | | 
Percentage 5.5 10.2 3.70 S.4 9.8 44.44* 
Minimum 
Percentage 0.04 0.1 0.00 0.0 ; 00 6.4 
Average 


* Largely organic material but 
earbon dioxide. 
** Nitric acid soluble sulphur. 


includes some water 


of crystallization and in some cases 


TABLE VII 


COMPOSITION OF THE +2m 


PENNSYLVANIAN SHALES 


FRACTION OF 


LYING ABOVE COAL BEDS 


IN ILLINOIS 


(Abstracted from Grim, 1935) 


Quartz, usually > 80% 
Muscovite flakes <1% to 
Chloritie material <5% 
Feldspar <1% | Present, but per- 
Pyrite biotite} centage limits are 
Calcite, siderite} not available. 


<15% 


Zircon, tourmaline, 

apatite, epidote, | 

rutils, garnet, | 
hornblende, anatase,}1% 

brookite, glauconite, | 

corundum, staurolite, | 
gypsum and sillimanite] 
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48.4 
27.0 
Fe 0.8 
Co 0.3 
Mg 0.7 
s 0.71 
1.9 
0.35 
19.5 ignition loss 
51.2 
26.3 
Fe 0.6 
Ca 0.3 
Mg 0.7 
0.37 
4,0 2.1 $102 42.2 
1.29 20.6 
18.1 ignition loss fro 2.0 
Ca 0.3 
0.6 
s 0.77 
Si0> 3346 H20 12 
ald; 16.8 C02 0.64 
Fe 1.8 0.7 ignits 
grition loss 
Me 0.5 
s 0.71 
0.9 
0.25 
ignition loss 
ignition loss 


Fig. 1. Variation in composition of dif- 
ferent strata of Pittsburgh roof shale at 
a particular location 


was found to be much more abundant 
than kaolinite. In only one of the 
shales (this one from over the Fran- 
ces Cree shale and Coal No. 2) was 
montmorillonite detected (Grim, 1941, 


p. 27). The +2, portion of the 
shales is made up essentially as 
shown in table VII. This fraction 


ranged from almost nothing in some 
shales to 60 percent and more in 
shaly sandstones or siltstones, and 
most commonly, it comprised about 
25 percent of the sample (Grim, 
1935). 

Murray (1953) has also studied the 
Pennsylvania shales of Illinois and 
Indiana. The shales studied were lo- 
cated in several different formations 
and cyclothems. Several of these 
shales (those in the shallow marine or 
brackish water deposits) probably 
formed the roof shales on coal beds. 
These studies indicated, as did those 
of Grim, that illite was the most 
abundant mineral in the shales fol- 
lowed by kaolinite, with chlorite the 
least abundant. The brackish water 
deposits were found to have less illite 
and more kaolinite than the open ma- 
rine deposits higher in the cyclothem 
and further removed from the coal 
beds. In none of the samples studied 
(26 in all) was montmorillonite de- 
tected (Murray 19538, p 59). 

In view of the data cited above and 
other information, table IX has been 
constructed to show the minerals com- 
monly to be expected in roof shales on 
coal beds of Pennsylvania age in the 
area studied, namely, West Virginia, 
Illinois, Indiana and Virginia. Also 
shown in the table is a first approxi- 
mation of the limits of the concentra- 
tion in which these minerals may be 
expected to be present. Further in- 
vestigation probably will change the 
concentration limits, perhaps by a con- 
siderable amount. 
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Properties of Minerals in 
Shales of Importance in 
Weathering of Mine 
Roof 


Ion Exchange. Ions, both positive 
and negative, may be held in an ex- 
changeable state by clay minerals. 
30th anions and cations can be ab- 
sorbed and exchanged, but at present 
most information available pertains to 
the exchange of cations. Generally the 
exchange occurs in a water solution, 
but sometimes it may occur in a non- 
aqueous environment (Grim 1953, 
p 142). The cations usually held in an 
exchangeable state are Ca++, Mg++, 
H+, K+, NH4+ and Na+, with Ca++ 
usually being the most abundant and 
Na+ usually the least abundant. In 
general, kaolinite has the lowest ex- 
change capacity and montmorillonite 
the greatest, with illite, chlorite and 
halloysite falling in between (Grim 
1953, p 159). The exchangeable cation 
influences many properties of a clay 
mineral, as well as the extent by which 
its properties may be altered when its 
environment is changed, sometimes 
very slightly. Also, inorganic cations, 
under the right conditions, can be ex- 
changed for organic cations. Some 
organic cations, when exchanged for 
inorganic ones, make the clay minerals 
less sensitive to water. Such a change 
reduces the clay’s plasticity, shrinkage 
and slaking attendant to change in 
moisture content (Davidson 1949, 
p 535-536). 

Materials such as rock dust, deli- 
quescent salts, and paints may also 
carry exchangeable ions. Therefore, 
some rather common mining practices 
such as rock dusting, spraying or 
painting may result in change of prop- 
erties of roof and floor rock. Whether 
these operations will cause a beneficial 
or harmful change will depend upon 
the type of exchangeable ion in the 
roof and the material being applied. 

Water Exchange. All coal bed roof 
shales contain water. For purposes of 
this discussion, this water can be di- 
vided into two types: (1) Water that 
is exchanged with the mine atmos- 
phere with changes in relative hu- 
midity of the mine atmosphere at mine 
temperatures. (2) Water that is not 
so affected and, consequently, is not of 
interest in this study. Water of Type 1 
probably includes water from the fol- 
lowing sources: (a) Water as free 
liquid in the pores of the shales, 
around the edges and on the surface 
of the particles making up the shale— 
this water is freely exchanged with 
the mine atmosphere as its relative 
humidity varies. (b) Water that may 
be roughly classified as interlayer 
water and which consists of water be- 
tween the unit layers of certain clay 
minerals such as montmorillonite or 
hydrated halloysite or within the tubu- 
lar openings between elongate struc- 
tural units of other clay minerals— 
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TABLE VIII 


CHEMICAL ANALYSES OF SHALES OVERLYING COAL BEDS 


West Virgin.a Coal 
Mine Root Shales 
(Holland, 1948) 


Compound 


Llinvis-Indiana Shales 
Brackish Deposits 
(Murray 1953, p 55) 

Percentage 


SiO. 33.6-60.1 65.1 
15.6-27.6 20.4 
FesO2 0.8-11.1 9.2 
MgO 0.5- 2.4 22 
CaO 0.0- O.7 2S 
Na.,O 1.6- 4.7 13 
KO Total Alkali 2.2- 3.3 
TiO, ; 0.6- 1.0 
Ignition Loss 8.4-44.4 6.1-16.4 
COs 0.3- 3.7 No Information 
1.55-4.7 No Information 
Si0,/Alo02 1.80-3.1 2.2- 4. 
Sul. is 0.05-6.0 No Information 


TABLE IX 


MINERALS PRESENT IN SHALE IMMEDIATELY ABOVE COAL BEDS AND 


APPROXIMATE LIMITS IN CONCENTRATIONS OF THE MINERAL 


Approximate 


Approximate 


Limit Limit 
Mineral Percentages Mineral Percentages 
Clay 5 to 75 Siderite - 0 to 12 
Kaolinite 2 to 30 Calcite 0 to 15 
Chlorite 0 to 15 Iron Sulfide 0.1 to 12 
Illite 3 to 60 Feldspar 0 to 45 
Montmorillonite 0 to 10 Chlorite = 1 to 20 
Mica 5 to 60 Coal & Other Organic Matter 3 to 5O 
Uncombined Water 1 to 7 
Quartz 5 to 35 Soluble Salts 0.05 to 3.0 


this is the water that causes most of 
the volume change of montmorillonite 
with changes in degree of hydration. 
Some of this water (type b), but not 
all, also is freely exchangeable with 
the mine atmosphere with changes in 
its relative humidity. (c) Water of 
crystallization of other minerals— 
some of this also may be exchanged 
with the mine atmosphere. It seems 
likely that this Type I water largely 
controls plastic effects, expansion or 
contraction, and slaking effects of 
roof shales. Each of these properties 
will be discussed briefly, and as these 
effects will be determined largely by 
the clay minerals present, each will be 
discussed from this point of view. 
Plasticity. The important elements 
in plasticity of the clay minerals are: 
The type, the particle size, and the 
geometric features of the mineral 
present and the kind of exchangeable 
cation present. Kaolinite exhibits less 
plasticity than montmorillonite, with 
illite and chlorite falling in between. 
Halloysite may or may not develop 
highly plastic properties, depending 
upon its state of hydration; halloysite 
apparently is most plastic when only 
partly hydrated. Particle size influ- 
ences the plasticity of kaolinite, illite, 
and chlorite; their plasticity, particu- 
larly that of illite, increases with de- 
creasing particle size (White 1949, 
p 511, and 1954, p 37). The plasticity 
of montmorillonite, in addition to par- 
ticle size, is greatly influenced by the 
kind of exchangeable cation it carries. 
A sodium or lithium exchangeable 


cation greatly increases its plasticity 
while calcium or magnesium in the 
exchange position causes montmoril- 
lonite to show less increase in plastic- 
ity (White 1954, p 37). The plasticity 
of kaolinite, illite, and chlorite is af- 
fected much less by the kind of ex- 
changeable cation present. Clays have 
the ability to absorb considerable wa- 
ter before plastic effects develop, then 
with the addition of just a little more 
water, a rather abrupt change in 
plasticity usually occurs (Grim 1950, 
p. 6). Consequently, when mine air is 
depositing waters on the mine roof, 
the plastic effects of the clay minerals 
in the shales may develop quite 
abruptly. Along this line, it also has 
been found that when certain organic 
cations replace certain inorganic ones, 
the plasticity of some clay minerals 
is reduced. 

Expansion and Shrinkage of roof 
shales with moisture changes are be- 
lieved to be two of the more destruc- 
tive weathering effects. The change in 
volume of roof shales with change in 
water content is dependent upon a 
number of factors such as kinds and 
amount of clay minerals present, the 
exchangeable ions, the particle size of 
the minerals, voids, internal structure 
of the shale, and nature and magni- 
tude of confining stresses. In expan- 
sion, two mechanisms are involved: 
(1) A relaxation of effective compres- 
sive stress related to enlargement of 
capillary films, and, (2) osmotic imbi- 
bition of water by expanding lattice 
clays. In shrinkage, the same factors 


Percentage 
Y 
? 


are active except the action is reversed 
(Mielenz and King, 1955, p. 230 and 
235). The changes in volume of kao- 
linite, chlorite, and illite seem to be 
controlled largely by the first mech- 
anism while the changes in volume of 
montmorillonite are closely related to 
the second. Shales usually expand 
when water is adsorbed and contract 
when water is given up; those con- 
taining appreciable quantities of mont- 


morillonite generally show the great- 
est volume changes. Furthermore, the 
amount of change is dependent upon 
the type of exchangeable cation. In a 
given shale, montmorillonite is likely 
to have an expansion and contraction 
effect considerably greater than its 
concentration in the shale would indi- 
cate. The actual amount of volume 
change in a shale caused by a change 
in hydration is probably reduced by 


(a) Weathering and join ing have combined to produce a dangerous piece of 


(b) Weathering at a joint plane. 


roof rock. The prop is well placed. The rock is a sandy shale. 


the weathering tends to produce spherical shapes approaching somewhat 
the spheroids produced in massive rock 


Note the immediate roof shales have not 
been visibly affected. The immediate roof is a shale. 
is a shaly sandstone 


Note that 


> 


The rock overlying 


Fig. 2—Roof shales on the Raven (Lower Douglas) bed in Tazewell County, Va. 
The white mark in the picture is approximately 12 in. long 
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the material, other than the clay min- 
eral composing the fabric of the shale. 
Actual tests, however, indicate that 
coal mine roof shales show consider- 
able expansion and contraction cor- 
responding to increase or decrease of 
water content (Landsberg, 1938, p. 
365, Hartmann and Greenwald 1941, 
p. 22-29). Laboratory results indicate 
that expansion of clays such as mont- 
morillonite may be controlled by use 
of certain chemicals such as water 
soluble cationic amine acetate (David- 
son 1949). Favorable results have 
been obtained also in the case of kao- 
linite soil by use of a fatty acid amine 
acetate (Davidson and Glab 1949). 

Slaking also occurs in shales with 
change of water content. It, too, is a 
very important effect produced by the 
weathering effects of the mine atmos- 
phere. The mechanism of slaking 
seems to be somewhat as follows: 
(Mielenz and King 1953, p. 240): (1) 
During drying, the shales shrink and 
differential stresses are set up which 
cause cracks in the shale. (2) As the 
water evaporates from the shales, it is 
replaced by air. (3) When water is 
readsorbed by the shale, the air is en- 
trapped and compressed in capillary 
opening’s and cause tensile stresses in 
the shale. (4) Also, as the shales ad- 
sorb water, particularly if they con- 
tain expanding clay minerals, differen- 
tial stresses are set up in the shale. 
(5) The stresses caused by the en- 
trapped air and expanding minerals, if 
present, act to cause the clay to slake. 
Another factor may be the weakening 
during hydration and dehydration of 
the electrostatic forces between the 
shale particles. A further factor in 
slaking may be the property of efflo- 
rescence of certain soluble salts when 
they are present in the shales. Conse- 
quently, shales having strongly ex- 
panding clay minerals, such as mont- 
morillonite, would be expected to show 
the greatest tendency toward slaking. 
Shales consisting of kaolinite, illite 
and chlorite would be expected to slake 
somewhat less rapidly. Remedial ac- 
tion suggested is to apply a protective 
cover as soon after the shale is ex- 
posed to the atmosphere as possible 
(Holland 1954). Slaking is also re- 
duced by electrochemical or electro- 
osmotic treatment (Mielenz and King 
1953, p. 241) or by introducing or- 
ganic cations which cause the clay to 
exchange water with the atmosphere 
less avidly. 


Some Chemical Alterations 
Caused by Weathering 


The analyses of the West Virginia 
roof shales indicate that all coal bed 
roof shales contain from small to large 
amounts of iron sulfides. These sul- 
fides, in the presence of moisture and 
oxygen, oxidize to form FeSO, and 
sulfuric acid (Burke and Downs 1938). 
The ferrous sulfate can take on water 
of crystallization and occupy several 
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times the volume of the original iron 
sulfide. This increased volume is cer- 
tain to cause high local stress areas 
and possibly failure of the roof rock. 
The sulfuric acid in addition may re- 
act with the feldspar, carbonates, and 
certain of the clay minerals present, 
thereby further weakening the roof, 
and by forming new compounds, some 
of which hydrate and expand, thereby 
forming additional high stress areas. 
For example, when calcium carbonate 
is present, anhydrite (CaSO,) is 
formed which hydrates to gypsum. 
Other minerals present which can be 
oxidized are siderite, invloving a 
shrinkage in volume of 27.5 percent 
(Clarke 1924, p. 544), organic mate- 
rial involving a shrinkage in volume, 


and ferrous iron in some of the sili- 
cates present; oxidation effects in gen- 
eral will act to decrease the strength 
of mine roof. Oxidation effects, how- 
ever, are usually not manifested until 
the roof has been exposei to the mine 
atmosphere for a period of a few 
months. 

Carbon dioxide (present in rather 
heavy concentrations in some areas of 
coal mines) dissolved in ground water 
may attack the feldspar present as 
well as some of the micas, thereby 
causing roof rock changes and pos- 
sibly damage, although in mine roof 
this damage is probably secondary to 
that caused by oxygen. 

Some effects of exposure of shales 
to different saturated atmospheres are 


B. After exposure of 6¥2 months to oxygen 


C. After exposure of 742 months to CO 


Fig. 3.—Effects of various atmospheres saturated with water vapor and held at 
constant temperature upon Pittsburgh Coal roof shales 
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shown in figure 3 (Holland 1948, p. 
165). The shales tested were from 
over the Pittsburgh coal, and con- 
tained appreciable quantities of iron 
sulfides. It will be noted that the 
shales kept in a helium atmosphere 
show no damage, but those kept in an 
oxygen atmosphere were badly dam- 
aged. The shales kept in an atmos- 
phere of carbon dioxide were damaged, 
but not so much as those kept in 
oxygen. 


Minerals Associated with 
Shales Forming Good 
and Bad Roof in Mines 


Observations by the Illinois Geologi- 
cal Survey indicate that kaolinite and 
crystalline illite and chlorite are asso- 
ciated with shale forming good mine 
roof. Shales containing montmorillon- 
ite and expanding random mixed lat- 
tice minerals usually form unsatisfac- 
tory roof (White 1954). Also, shales 
in which sand size particles predomi- 
nate were observed to be associated 
with good roof by Meyertons (1956), 
but when silt size particles were domi- 
nant, the roof shales were usually 
reported to be unsatisfactory. It also 
seems to be true that roof shales often 
are unsatisfactory if they contain 
more than a few tenths of a percent 
of iron sulfide. On the application of 
this information, however, it should be 
remembered that mineral content is 
only one factor among several factors 
which together determine whether a 
mine roof will be satisfactory. 


Conclusions 


1. Mineralogic studies of some 38 
shales in southwest Virginia and IIli- 
nois and Indiana overlying coal beds 
in Pennsylvanian rocks disclosed only 
one shale with detectable amounts of 
montmorillonite. This would seem to 
indicate that shales forming the roofs 
of Pennsylvanian coals rather rarely 
contain detectable quantities of this 
mineral, 

2. Studies of roof shales in West 
Virginia indicate that many shales 
contain appreciable quantities of iron 
sulfide and perhaps of siderite. Both 
of these minerals are oxidized in the 
presence of moisture ond oxygen. 

3. The information cited above indi- 
cates that the clay content of roof 
shales varies between about 5 percent 
and 75 percent. The principal minerals 
usually present in roof shale clays are 
illite and kaolinite, the illite being the 
larger component. 

4. Roof shales may contain appre- 
ciable quantities of soluble salts. 
Some of these effloresce and by this 
property may contribute to roof 
failure. 

5. Materials subject to oxidation in 
mine roof are iron sulfides, siderite, 
ferrous iron in certain micas and or- 
ganic material. 

(Continued on page 67) 
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A. After exposure of 6¥2 months to helium 
j 


Over 200 mining industry leaders attended the banquet 


Mining Congress Annual Meeting 


Sen. Harry Byrd Commends the Policies of the Mining 
Industry and Supports His Stand on the Need for a 
Balanced Budget 


REPRESENTATIVES of coal min- 
ing, metal mining and industrial min- 
erals industries and mining manu- 
facturers assembled in New York on 
December 5 for the annual business 
meeting, marking the 57th Anniver- 
sary of the founding of the American 
Mining Congress. 

Presiding over the program at the 
annual dinner was AMC President 
Howard I. Young, who expressed his 
gratitude to the members as a whole 
for their loyal support and to all 
committees for their untiring efforts 
in behalf of the industry. 

Julian Conover, executive vice-pres- 
ident, gave a short report on the work 
of the American Mining Congress. 
He cited various activities of the or- 
ganization and referred particularly 
to the work in connection with legis- 
lation and operations of the various 
Federal Departments and agencies. 
He ealled attention to developments 
in taxes, labor laws, revision of min- 
ing laws, the highway program, re- 
newal of the Trade Agreements Act, 
extension of the Defense Production 
Act with its provisions for mineral 
exploration and purchase programs, 
contract renegotiation, water and air 
pollution, silver, gold, uranium min- 
ing, social security, the heavy imports 
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of residual fuel oil, mine safety, 
S. E. C. regulations, Government 
reorganization, mobilization plans, 
stockpiling, coal exports, freight 
rates, the mineral census, and a host 
of other matters involving constant 
contact with the Federal agencies 
and the industry. 

During the course of his remarks 
Conover alluded to the attack made 
upon Mr. Young in a General Ac- 
counting Office report and to Mr. 
Young’s appearance before a Con- 
gressional Joint Committee and his 
forthright vindication of his record 
as a government official. Following 
this reference, the membership gave 
Mr. Young a rising vote of confidence 
accompanied by prolonged applause. 

The financial position of the Amer- 
ican Mining Congress was reported 
on by Andrew Fletcher, chairman of 
the Finance Committee. His state- 
ment showed a balanced budget and 
a steady growth in membership. 

C. Jay Parkinson, chairman of the 
nominating committee presented nom- 
inations for directors which included: 
for a one-year term, W. A. Wecker; 
for a two-year term, E. G. Fox; and 
for a three-year term, R. E. Dwyer, 
L. R. Kelce, D. S. MacBride, F. S. 
Mulock, C. J. Potter, M. E. Shoup, 


H. S. Taylor, J. E. M. Wilson and II 
I. Young. Their election was unani- 
mous. All officers were reelected for 
1956. These include H. I. Young, 
president; Worthen Bradley, Andrew 
Fletcher, and R. E. Salvati, vice-pres- 
idents, and Julian Conover, executive 
vice-president and secretary. 

The guest speaker was the Honor- 
able Harry F. Byrd, United States 
Senator from Virginia and Chairman 
of the Senate Committee on Finance. 
A veteran of more than 22 years’ 
Senate service, he gave a_ thought- 
provoking talk on Government policies 
in the fields of fiscal affairs, taxation, 
and tariffs and trade. 

Byrd emphasized the importance of 
attaining a balanced Federal budget 
and making a start on reduction of 
the nearly $300 billion Federal debt 
before making reductions in taxes. 
He commended the American Mining 
Congress for its Declaration of Policy 
calling for reductions in Federal ex- 
penditures, end for assisting the 
Senate Finance Committee to under- 
stand the problems of the mining in- 
dustry. 

The Senator said he favors a trade 
agreements program with other coun- 
tries, but “we must keep it recipro- 
cal.” He pointed out that the United 
States has reduced its tariffs by 70 
percent since adoption of the trade 
agreements program in 1935. But, he 
asked, “what have other countries 
done during the same period?” Byrd 


(Continued on page 71) 
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NPSH = NET POSITIVE 
SUCTION HEAD 


(Above Vapor Pressure) 


By Following These Few Simple Steps You Can Also 
Make It Mean “No Problem with Suction Here” When 
Using Centrifugal Pumps 


By J. A. CABLE 
Application Engineer 
Norwood Works 
Allis-Chalmers Manufacturing Co. 


IF you are only concerned with pump- 
ing water out of an open tank at sea 
level and at temperature less than 
85° F, you don’t have to read any 
further. You can think in terms of 
suction lift and let it go at that. How- 
ever, once any of these factors change, 
NPSH is the only right way to sum- 
marize pump suction conditions. 

There are two kinds of NPSH— 
first, that which the pump user has 
available and secondly, that which a 
particular pump will require. By 
proper comparison of the two, any 
solvable pumping problem can _ be 
properly fitted with a centrifugal 
pump. 

At sea level, atmospheric pressure 
can be said to “serve a helping of 34 
ft of NPSH.” All that remains is 
to be sure that there is enough to go 
around for all of the factors to be 
“waited on” in an application. The 
factors to be satisfied are: 

(1) Reduction in atmospheric pres- 
sure if the installation is much above 
sea level. 


(2) Vapor pressure of the product 
pumped at the pumping temperature. 

(3) Suction lift and friction in suc- 
tion pipe line. Add the static suction 
lift plus all friction losses in the 
pipe and fittings. (On any lift ap- 
plication there will be a foot valve as 
centrifugal pumps have to start full 
of liquid to be primed or you will not 
be able to lift anything at all. Be 
sure to figure in the friction drop 
through this foot valve.) 

At this stage you tell the prospec- 
tive pump supplier how much there 
is left as “available NPSH” and all 
he has to do is pick out a pump that 
requires less than you have available. 


How It Works 


A mine near Flagstaff, Ariz., wants 
to pump 180° F water out of an open 
heated tank that is above the pump 
installation point by two ft. Looks 
easy, but let’s see. 

Flagstaff is about 7000 ft above sea 
level so the atmospheric pressure is 


Before a pump can do useful work several calculable demands have to be 


satisfied 
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less than sea level by about 3.5 lb or 
eight ft. Accordingly we start out 
with 34 ft less eight ft for pressure 
loss or 26 net ft of pressure provided 
by the atmosphere. 

Next take this 26 ft and apply the 
second point mentioned above. You 
can get vapor pressure of 180° F 
water out of tables or curves from 
many sources. It is approximately 
7% lb or 17 ft and we then have 26 
net ft of pressure less 17 ft to compen- 
sate for the vapor pressure leaving 
nine ft. 

In this example there is two ft of 
positive head on the suction but this 
must be modified to suit friction losses 
in the suction pipe. So now we have: 
nine ft plus two ft of positive head 
minus friction (let’s assume one ft), 
ending up with 10 ft available NPSH. 

This example was relatively simple, 
but we ended up with an application 
where the pump must require less 
than 10 ft of NPSH to do the job. 
It is apparent that each of these fac- 
tors bears looking into. 


Formula and Factors 


2.31 (P. — Py) 
NPSH = 


+ H.— Hr; 
SP. GR. 

where, at the maximum possible pump- 

ing temperatures: 

P,—Atmospheric pressure in psia. 

This is 14.7 lb at sea level or 34 ft 
but comes down about 1.1 ft for each 
1000 ft above sea level. 

P,=Vapor pressure in psia. 

SP. GR.=Specific gravity. 

H.=Elevation head. When water 
level is above pump, this is a plus 
figure; if water is lifted to pump, 
this is a minus figure. 

H:=Friction head or friction loss 
in suction piping. 

If the suction tank is enclosed, such 
as is the case with a vacuum vessel 
or evaporator, you usually have the 
liquid boiling at its surface; in which 
case P»=Pv. The complete first term 
of our formula then becomes zero, so 
available NPSH then equals just 
H. — Hi. 

From this discussion you can figure 
your own available NPSH or see the 
importance of furnishing your sup- 
plier with correct data so that he can 
do so. 
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HARLLEE BRANCH, JR. 


Portrait by Fabian Bachrach 


“We consider it a privilege to make the 
Payroll Savings Plan available to all our people” 


As President of Georgia Power Company, Mr. Harllee 
Branch, Jr., can be proud of his company’s Payroll 
Savings Plan—more than 50% of Georgia Power’s em- 
ployees are Payroll Savers. They are putting more than 
$423,000 into U.S. Savings Bonds each year. But, Mr. 
Branch’s interest goes beyond his own company Plan. A 
few months ago, as President of the Edison Electric 
Institute, he asked all the 185 member companies in the 
electric utility industry to join in an industry-wide effort 
to increase employee percentages in their Payroll Sav- 
ings Plans. 


First results of the industry c campaign are now com- 


ing in. Gulf Power Company has reached 87.3% em- 
ploy ee participation... Utah Power and Light employees 
have enrolled 69.6% . . 
ports 69.8% ; Wisconsin-Michigan Power Company, 
62% ... Wisconsin Public Service, 57.6%... 
rior District Power. 52%. 


. Wisconsin Electric Power re- 
Lake Supe- 


Has every employee in your company been offered an 
opportunity to enroll in the Payroll Savings Plan? If not, 
communicate with Savings Bond Division, U.S. Treas- 
ury Department, W ashington, D.C. Your State Sales 
Director will show you how easy it is to conduct a 
person-to-person canvass. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 
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1956 Coal Convention 


Cincinnati, Ohio, May 7-9 


ANOTHER outstanding American 
Mining Congress Coal Convention will 
be held at the Netherland Plaza Hotel 
in Cincinnati, May 7-9. Plans for the 
convention, which holds the interest 
of the entire mining industry, are well 
under way and it promises to be one 
of the most interesting and construc- 
tive meetings that the coal industry 
has ever held. 

The upsurge in coal production last 
year and the increased optimism of 
the industry were reflected in the 
hundreds of suggestions for subjects 
to be discussed at the convention. 
More production men are taking a 
closer look at continuous mining and 
its auxiliary operations. New tools 
and techniques are being introduced 
rapidly. Maintenance is growing in 
relative importance and is attracting 
more attention. With the introduc- 
tion of a 60-cu yd shovel, strip min- 
ing has taken another big step for- 
ward. Fine coal cleaning and sludge 
recovery continue to be of prime in- 
terest in coal preparation. These are 
but a few of the many themes with 
which the Program Committee had to 
work in designing the program for 
the 1956 Coal Convention. 

Realizing the tremendous impact 
that future market possibilities hold 
for coal, the committee has persuaded 
a leading industry spokesman to take 
a look at the next few years to see 
what their effect on the industry will 
be. In addition, the top official of a 
prominent coal hauling railroad will 
discuss the tie between railroads and 
coal. Atomic energy and how its 
development will affect coal mining 
will be discussed at a luncheon meet- 
ing by a man well versed in the sub- 
ject. The program has thus been 
balanced with talks dealing with the 
future and the present, the practical 
and the theoretical, the special and 
the general. 

The social aspect of the convention, 
an important “change of pace’’ from 
preoccupation with more _ technical 
matter, has also received full atten- 
tion. In addition to the luncheon 
speaker on atomic power, a second 
luncheon will feature a well-known 
sports columnist who will give the 
“low-down” on some of the year’s 
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sports highlights. The famous Coal 
Miners party will be held Monday 
evening, Tuesday will be “Baseball 
Night,” and the traditional Annual 
Banquet on Wednesday will provide 
a fitting climax to the AMC 1956 
Coal Convention. 


Make your plans now to attend! 
Hotel reservations may be made di- 
rectly with any of Cincinnati’s fa- 
mous hotels. A record attendance is 
expected and it is advisable to write 
or wire for accommodations as soon 
as possible. 


MONDAY MORNING, MAY 7 
Opening Session 


What's Ahead for Coal? 
The Railroads and the Coal Industry 


Business Luncheon—Future Energy Sources 


MONDAY AFTERNOON 


Strip Mining 
Hanna's 60-yd Shovel 
Time Study of Stripping Shovels 
Time Study of Drag Lines 


Maintenance 
A Modern Maintenance Organization 
A Preventive Maintenance Program 
Maintenance of Ventilation and Power 
Conversion Equipment 


Coal Miners Party—Monday Evening 


TUESDAY MORNING, MAY 8 


Continuous Mining 
Pillar Extraction in High Coal 
Continuous Mining in Low Coal 
Complete Extraction in Illinois 


Coal Preparation 
Sludge Recovery and Water Conservation 
The Joanne Preparation Plant 
Barge Loading Systems 


Luncheon—Sports Highlights 
TUESDAY AFTERNOON 


Roof Support 


Factors in Estimating Overburden Support 
Roof Bolting Symposium 


Industrial Engineering 
Benefits from Industrial Engineering 
Problems in Industrial Engineering 
Production Engineering 


Baseball Night—tTuesday Evening 


WEDNESDAY MORNING, MAY 9 


Coal Preparation 
Salvaging Coal from Washery Rejects 
The Corbin, Kentucky, Cleaning Plant 
Fine Coal Cleaning 


Haulage & Power 
Fire-Resistant Conveyor Belts 
Automation of Main Haulage 
Trends in Underground Power 


WEDNESDAY AFTERNOON 


Continuous Mining 
Continuous Mining in Medium Coal 
New Types of Machines 
Power for Continuous Mining 


Strip Mining 
Haulage Road Construction 
Truck Haulage with Large and Small Units 
Drilling and Blasting 


Annual Banquet—Wednesday Evening 
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WA of Conw 3 


As Viewed by HARRY L. MOFFETT of the American Mining Congress 


THE second session of the 84th Con- 
gress convenes January 3 and the re- 
turning lawmakers will face a pile of 
unfinished business. In addition to the 
large number of bills—some 8000 of 
them—in various stages of the legis- 
lative process, remaining from the last 
session, the Congress will be con- 
fronted with new legislative programs 
advanced by the President and by the 
Democratic Party. 

While the aura of political light will 
hang over the entire session, Congress 
will have to buckle down and act on 
several pieces of major legislation 
that are due to expire in 1956. In- 
cluded among these are an extension 
of the Defense Production Act carry- 
ing provisions for mineral purchase 
and expansion programs, the foreign 
aid program, the corporate income tax 
rate scheduled to drop from 52 to 47 
percent at April 1, export controls, 
some agricultural programs, and con- 
tinuation of Federal aid in the housing 
field. 

Left pending from the last session 
were such issues as farm price sup- 
ports, customs simplification, SEC re- 
visions, Natural Gas Act amendments, 
Federal highway legislation, Atomic 
Energy Act amendments, and broad- 
ening of coverage of the Social Secur- 
ity Act. 

All in all the next session promises 
to be an interesting one, sprinkled with 
political oratory and featuring drives 
to enact laws that will attract the 
voters to the bandwagons of both 
political parties. 


Tax Cuts Ahead 


One of the outstanding issues that 
is likely to be considered from its 
political rather than its economic mer- 
its will be that of tax reduction. The 
Administration has indicated that a 
balanced budget is in the offing and 
that a small surplus may be in sight. 
High officials have cautioned that tax 
reductions should not be made until 
revenue receipts indicate that the Gov- 
ernment can continue to operate on 
a balanced budget. They have not, 
however, closed the door to tax cuts 
about mid-year. 
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On Capitol Hill there are a number 
of influential Senators and Represent- 
atives who also feel that not only is 
a balanced budget necessary but that 
any surplus should be applied to re- 
ducing the huge Federal debt. How- 
ever, this being an election year, it is 
entirely possible that tax slashes will 
be given to individuals in the form of 
increased exemptions and some reduc- 
tions in excise taxes. 


Meanwhile, a Congressional Joint 
Economic Subcommittee has concluded 
hearings on Federal tax policy during 
which such subjects as income taxes, 
capital gains taxation, depreciation, 
estate and gift taxation, taxation of 
foreign income, and taxation of small 
business came in for thorough study. 
During the course of the hearings full 
seale attacks on percentage depletion 
were launched by several members of 
the academic world. Professors from 
well known universities took the posi- 
tion that the United States would do 
better to conserve its mineral re- 
sources in the ground and expand 
overseas production. These men held 
that the percentage depletion allow- 
ance benefited a few at the expense 
of the public. 

Refuting these statements, Henry 
B. Fernald, chairman of the Tax Com- 
mittee of the American Mining Con- 
gress, pointed out that “Determination 
of taxable income from mineral extrac- 
tion is a distinctive problem. The 
mineral sold is part of the capital asset 
represented by the mineral deposit 
itself.” In mining, he said, the min- 
eral that is exhausted is not replace- 
able and expenditures to find and de- 
velop other deposits are made without 
knowing what may result. He empha- 
sized that most mineral deposits found 
never repay the expenditures for them 
and that the tax laws must recognize, 
as they do at present, the problems of 
the mining industry in order not to 
impair incentives for mineral produc- 
tion. He warned that if changes in 
depletion or other tax allowances re- 
duce incentives which are based on 
expected net return after taxes “we 
cannot assume, as some do, that ac- 
tivity, expenditures and income will 
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Washington 
Highlights 


TAX CUTS: Probable for individuals 
RIGHT-TO-WORK: State laws before 


high court 

TRADE ACT: Constitutionality under 
fire 

WELFARE FUNDS: Hearings sched- 
uled 


FREIGHT RATES: New boost sought 
LAND WITHDRAWALS: Under close 


scrutiny 


MINERALS MOBILIZATION: Prog- 


ress slow 


continue the same and greater taxes 
result.” He declared that we must 
maintain a vigorous, active and well- 
equipped and well-trained mineral in- 
dustry available for emergency, and 
while we may rightly acquire some 
minerals from abroad, this country 
“should not be wholly dependent on 
foreign supplies which might be cut 
off or limited in war or in peace.” 
These hearings are to form the basis 
for recommendations for some revi- 
sions in the tax laws, for considera- 
tion by the House Ways and Means 
Committee early in the session. 


Right-to-Work Court Test 


The question of whether State right- 
to-work laws, which bar compulsory 
union membership, supersede the Fed- 
eral labor laws which permit union- 
shop contracts is now before the U.S. 
Supreme Court for determination. 


Some seventeen States have -to- 
work laws on their statute bo ich 
leave to the worker the riz er- 
mine whether or not he wis’. to join 
a union, and all of them wi!! probably 
be affected by the fins! ruling of the 


high Court. 
Before the Court is the question of 
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whether the Nebraska right-to-work 
law banning union shop contracts in- 
validates the Federal law permitting 
such contracts. The Nebraska Su- 
preme Court had held that the Fed- 
eral law offended the limitations of 
due process in this field and was in- 
applicable in the State. The case in- 
volved 15 railway unions who sought 
to unionize employes of the Union 
Pacific Railroad who refused to join 
the unions. 

The case will be argued at an early 
date. 

Another important labor case is also 
before the Supreme Court. It has 
agreed to rule as to whether a com- 
pany may be forced to open its finan- 
cial records to a union after it has 
declared that it cannot afford a wage 
boost. This case involves a request 
made by the AFL Ironworkers for a 
10-cent an hour pay hike from the 
Truitt Manufacturing Co., Greensboro, 
N. C., which refused to grant more 
than a 2% cent an hour increase and 
would not open its financial records to 
union inspection. 


Trade Act Court Test 


The first test case of the constitu- 
tionality of the Trade Agreements Act 
is now before the Federal Customs 
Court in New York, and regardless 
of the ruling handed down will find 
its way to the U. S. Supreme Court. 
The final decision, if it holds the Act 
unconstitutional, will have a wide im- 
pact not only at home but abroad. 

A tuna canning company, the Star 
Kist Foods, Inc., has asked the Cus- 
toms Court to declare the 1934 Trade 
Agreements Act unconstitutional on 
the grounds that (1) the Constitution 
provides that Congress alone has the 
legislative powers and that tariff trea- 
ties are legislative measures, (2) the 
changes made in tariff rates by the 
President are not in accord with the 
constitutional provision that all rev- 
enue measures must originate in the 
House of Representatives, (3) the 
Constitution reserves to Congress the 
exclusive power to regulate trade with 
foreign countries and to impose excise 
taxes, and (4) the tariff agreements 
negotiated by our Government are 
treaties and have not been approved 
by Congress as required by the Consti- 
tution. 

Attorneys for the company have an- 
nounced that they will carry the case 
to the Supreme Court if necessary. 
They charged, in a brief, that the 
President had no authority under the 
Constitution to reduce the tariff on 
tuna, and declared that the rate should 
be reestablished at the level set by 
Congress in 1930. 

Justice Department attorneys said 
that while the constitutional issue had 
been raised in some past cases, this 
was the first time that any case was 
limited solely to this issue. 

Under the Act, which has been ex- 
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tended and amended many times since 
1934, hundreds of tariffs have been 
reduced by the United States in trade 
agreements, and more cuts are in the 
offing at the present negotiating ses- 
sion at Geneva. 


Union Welfare Funds 


A Senate Labor Subcommittee will 
resume its investigation of abuses of 
union welfare and pension funds on 
January 10. The Committee is seek- 
ing the views of labor and manage- 
ment as to the best way of minimiz- 
ing such abuses through Federal legis- 
lation. 

During earlier hearings, UMWA 
President John L. Lewis stated that 
he saw no need for new laws to safe- 
guard such funds, but did support pro- 
posals requiring a public accounting 
of the financial operation of these 
funds. He told the subcommittee that, 
in his opinion, what was needed most 
was a little prosecution by the Gov- 
ernment and union leaders, to rid the 
welfare funds of unscrupulous indi- 
viduals involved in their administra- 
tion. 

Enders M. Voorhees, finance com- 
mittee chairman of the U. S. Steel 
Corp., advanced the suggestion that if 
new safeguards are needed to con- 
serve the welfare funds, they can be 
developed by the States through an 
extension of existing insurance and 
banking regulations. 

Meanwhile, the AFL-CIO has an- 
nounced its support of Federal legis- 
lation requiring full public disclosure 
of the financial operations of welfare 
and pension funds. The newly-merged 
union also adopted a code of ethics 
for welfare fund administration de- 
signed to keep the operations of such 
funds in good order. 


New Freight Rate Hike? 


Following a series of meetings of 
rail traffic executives, the nation’s car- 
riers are seeking an immediate 7 per 
cent increase in freight rates and 
charges to offset boosts in rail wages. 

In announcing their intention to seek 
the rate hike the railroads said “the 
7 per cent increase is the minimum 
necessary to offset the cost of recent 
railroad wage and material price in- 
creases, which amount to more than 
half a billion dollars.” 

On December 27, approximately 500 
of the carriers joined in a petition 
asking for the increase and for per- 
mission to file tariffs to become effec- 
tive February 9. In filing the petition, 
the railroads pledged that they would 
make refunds in the event the in- 
crease should be scaled down or re- 
jected by the Interstate Commerce 
Commission. ICC Chairman Johnson 
had indicated to the carriers that the 
procedure was legally possible but 
declared that the suggested timetable 
for putting the rates into effect was 
clearly tmadequate. Under normal 


processes the ICC makes an extensive 
investigation of rate increase pleas, 
which often takes up to a year to 
complete. During the past ten years 
the roads have received four rate hikes 
totaling some 79 per cent. 

The new petition is headed for 
stiff opposition from coal and other 
branches of the mining industry, as 
well as from agriculture and other 
industries which feel that the present 
rates are excessive, 


Land Withdrawal 
Investigation 


On January 4 and 5, the House 
Interior and Insular Affairs Commit- 
tee will hold hearings into the in- 
roads upon use of public lands made 
by Federal withdrawal of such lands 
from mineral entry or acquisition by 
various agencies of the Government. 

Land withdrawals, particularly by 
the military, have been the subject of 
much criticism throughout the West 
and were discussed at some length 
during the recent Las Vegas meeting 
of the American Mining Congress. At 
that time, mining men made it clear 
that many of the withdrawals were 
adverse to mineral development and 
that many of them were undertaken 
while other lands, already in military 
control, were lying idle. 

Suggestions have been advanced by 
representatives of the mining indus- 
try that Congress investigate the with- 
drawals to determine the necessity for 
and authenticity of the various with- 
drawals, whether the land is still serv- 
ing the purpose for which it was with- 
drawn or acquired, and whether por- 
tions or the whole of many of the 
withdrawals could not be returned to 
the public domain or to private owner- 
ship. It is probable that the Commit- 
tee will look into all of these matters 
with a view towards more stringent 
controls over military withdrawals. 

Representatives of the Interior De- 
partment, the Army, Navy and Air 
Force will testify at the hearings. 
Meanwhile, Assistant Secretary of In- 
terior for Land Management Wesley 
A. D’Ewart has halted the processing 
of all requests from Federal agencies 
for land withdrawals, pending the out- 
come of the hearings. 


OMM Hearings 


The House Interior Committee has 
held an executive hearing to deter- 
mine what progress has been made 
by the Office of Minerals Mobilization 
in establishing programs and policies 
for maintenance of mobilization bases 
for the various branches of the domes- 
tic mining industry. The Committee 
sought to determine to what extent 
OMM has devised programs for a long 
list of metals and minerals, ranging 
from antimony to zinc. It also sought 
to find out what recommendations had 
been made to the Office of Defense 

(Continued on page 72) 
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Frederic W. Hammesfahr has been 
appointed to the position of assistant 
to the vice-president—development, 
of Pittsburgh Consolidation Coal Co. 
He was formerly manager of the 
Process Development Section of Gen- 
eral Electric’s Metallurgical and 
Chemical Division. In his present 
capacity he will analyze, develop and 
exploit chemical opportunities for 
Pitt-Consol. 


Edward R. Scammell has been named 
plant manager at Western Phosphates, 
Inc., Garfield, Utah, according to E. I. 
Lentz, vice-president and_ general 
manager. Scammell, succeeds 
Lentz as manager of the large ferti- 
lizer and chemicals plant, comes to 
Western Phosphates from the Trail, 
B. C., commercial fertilizer plant of 
Consolidated Mining and Smelting 
Co., where he was superintendent. 


The appointment of Jesse F. Core 
as general superintendent of the 
Frick District mines of U. S. Steel’s 
Coal Division, with headquarters in 
Uniontown, Pa., has been announced. 
He succeeds William R. Stedman who 
has been made staff assistant to the 
vice-president in charge of coal oper- 
ations. 

At the same time the appointment 
of August R. Werft to succeed Core 
as chief engi- 
neer for the 
Frick District 
mines was 
made. Before 
coming to U.S. 
Steel Core 
worked for 
four leading 
coal compa- 
nies. Starting 
in 1935 with 
Hillman Coal 
and Coke he 
worked first as 
a miner. In 
1938 he joined Pittsburgh Consolida- 
tion Coal Co. being employed in vari- 
ous capacities until 1947 when he be- 
came chief engineer at Nemacolin 
Mine for the Buckeye Coal Co. He 
then served in the same capacity for 
Island Creek Coal Co. at Holden, 
W. Va., from 1950 to 1951 when he 
came to U. S. Steel’s Frick District 
as mining engineer. He was made 


Jesse F. Core 


60 


chief engineer for the district in 1954. 

Werft joined U. S. Steel as assist- 
ant mechanical engineer for the Frick 
District in 1943. He was an assistant 
general superintendent at the time of 
his present appointment. 


Ernest V. Gent, who served the 
American Zinc Institute, Inc., for 20 
years, first as secretary than as 
executive vice-president, retired from 
office December 31. John L. Kim- 
berley, formerly secretary of the 


E. V. Gent J. L. Kimberley 
Institute, has been appointed executive 
vice-president, succeeding him. 

Gent has been active in zinc in- 
dustry affairs since 1925 when he 
was manager of the Zine Export As- 
sociation. He became secretary of 
the American Zinc Institute in 1935, 
and in 1941 was named special con- 
sultant to government agencies. He 
has served as executive vice-president 
of the Institute since 1948 and will 
continue to serve as a special con- 
sultant. 


The appointment of L. A. Smith as 
assistant to the president, Bell & 
Zoller Coal Co., was recently made 
by that company. At the same time 
it was announced that Warren Wurz- 
burg has been appointed as general 
manager of sales for the company. 


Warren Smith has been named 
mine superintendent for the develop- 
ment of the Toquepala mine now be- 
ing undertaken by the Southern Peru 
Copper Co. For the past five years he 
was pit superintendent of the Laven- 
der open cut mine of Phelps Dodge 
Corp., Bisbee, Ariz. E. McL. Tittman, 
former general manager for Ameri- 
can Smelting & Refining Co., is presi- 
dent of Southern Peru Copper Co. 


Quinton T. Martin was recently ap- 
pointed to the newly created position 
of manager—industrial engineering, 
Oliver Iron Mining Division of U. S. 
Steel Corp. Martin has been with 
Oliver since 1951. 


J. L. Hamilton, vice-president in 
charge of operations, Island Creek 
Coal Co., has announced the appoint- 
ment of J. E. Osmanski as manager 
of personnel. 
Osmanski was 
director of 
personnel at 
Crucible Steel 
Co. of America 
in Pittsburgh, 
Pa., before 
coming to Is- 
land Creek. 
Prior to his 
employment 
with Crucible, 
he was an As- 
sociate Profes- 
sor of Industrial Psychology at Penn 
State University. At Island Creek he 
will be responsible for executive and 
technical recruitment, management 
training and development, salary ad- 
ministration, and personnel policies. 


D. M. Kentro has joined the Shat- 
tuck Denn Mining Corp. as an assist- 
ant vice-president. Kentro had been 
with the Atomic Energy Commission 
as Assistant Director for Domestic 
Production, Division of Raw Materials. 


Dr. Charles E. Lawall, former pres- 
ident of West Virginia University and 
more recently assistant vice-president 
of coal traffic for the Chesapeake 
and Ohio Rail- 
way, has been 
named assist- 
ant to the pres- 
ident, coal 
traffic and de- 
velopment, of 
the C & O. He 
succeeds the 
late J. W. Ba- 
hen. 

A prominent 
educator and 
coal mining 
engineer, La- 
wall joined C. & O. in 1945 as engi- 
neer of coal properties. He had been 
president of West Virginia Univer- 
sity for seven years. He also served 
the university as director of the school 
of mines and as a faculty member. 


The American Smelting and Re- 
fining Co. recently promoted Ralph 
Hennebach to assistant general man- 
ager of the company’s western de- 
partment, with headquarters in Salt 
Lake City. For the past two years, 
Hennebach has been an ore buyer in 
the New York Office of the company. 
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The Department of Interior has an- 
nounced the appointment of T. Reed 
Scollon as chief of the bituminous 
coal division of the U. S. Bureau of 
Mines. Scollon will direct the Bureau’s 
technical and economic research and 
other programs concerned with 
bituminous coal and lignite, explos- 
ives, and air and stream pollution. 


G. R. “Buffalo” Kennedy, former 
vice-president and general manager of 
Navajo Uranium Division, Kerr-Mc- 
Gee Oil Industries, Inc., has joined Rio 
De Oro Uranium Mines, Inc., as 
consultant. The firm is a Grants, 
N. Mex., area operator. 


DeWitt C. Snyder, executive vice- 
president of C. H. Sprague & Sons 
Co., has been elected president of 
Sterling Smoke- 
less Coal Co. and 
Mount Hope Coal 
Co. to succeed the 
late Thomas H. 
Snyder. 

At the same 
time, Paul Q. 
Warden, former- 
ly general super- 
intendent was 
elected to the 
board of direc- 
tors and named 
vice-president 
and general manager at a meeting of 
the directors of the two firms. 
Warden will direct the coal produc- 
tion of both Sterling Smokeless and 
Mount Hope Coal Co. 


D. C. Snyder 


Carl A. Arend, Jr., formerly man- 
ager of Carlsbad operations for In- 
ternational Minerals & Chemical 
Corp., recently moved into the posi- 
tion of general manager of the potash 
division with headquarters in Chicago. 
Arend was succeeded at Carlsbad by 
E. C. Skinner, who had been general 
superintendent; C. E. Presnell took 
over the position of general super- 
intendent, succeeding Skinner. 


At the recent meeting of the Idaho 
Mining Association at Sun Valley, 
Idaho, the following officers and di- 
rectors were elected: L. E. Traeger, 
superintendent of production for Ana- 
conda company’s phosphate division, 
president; J. C. Kieffer, general mana- 
ger, Northwest Mining Department 
of American Smelting & Refining Co., 
vice-president; Josiah Work, general 
manager, Westvaco Chemical Div., 
vice-president; R. E. Sorenson, vice- 
president and chief geologist, Hecla 
Mining Co., director; Malcolm Brown, 
president of Sidney Mining Co., di- 
rector; Roger H. McConnel, chief 
geologist, Bunker Hill & Sullivan Min- 
ing and Concentrating Co., director; 
and Edwin B. Douglas, manager, Ca- 
lera Mining Co., director. Harry W. 
Marsh, Boise, was reelected secretary- 
treasurer of the group. 
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— Obituaries — 


R. H. Sherwood, 79, president of 
Sherwood-Templeton Coal Co., and 
board chairman of the Stonefort Corp., 
both of Indianapolis, Ind., died De- 
cember 2. 

Mr. Sherwood was trained as an 
electrical engineer, entering the coal 
business some 40 years ago. He was 
especially noted for his improvements 
in coal mining and coal preparation 
techniques. He gave unstintingly of 
his time to the coal industry includ- 
ing long and valuable service with 
Bituminous Coal Research, Incorpo- 
rated; in 1953 he was given the BCR 
award for his contributions. 


J. William Bahen, 50, assistant to 
the president in charge of coal traffic 
and development for the Chesapeake 
and Ohio Railway, died November 11 
at C. & O.’s Greenbrier Hotel, White 
Sulphur Springs, W. Va. 

A native of Richmond, Va., Mr. 
Bahen joined the C. & O. there as a 
young man. He rose steadily in the 
organization, and was transferred to 
Cleveland in 1939. In 1944, he be- 
came assistant to the vice-president 
in charge of coal traffic and develop- 
ment, and four years later was named 
assistant to the president. He was 
to have been promoted to a _ vice- 
presidency at a forthcoming meeting 
of the C. & O. directors. 


MAX SCHOTT 
AN APPRECIATION 


BY DENNIS F. HALEY, 
Retired Vice-President, 
Climax Molybdenum Company 


THE mining and metals industries 
lost one of their outstanding pioneers 
and steadfast good friends November 
10 with the passing of Max Schott, 
member of the board of directors and 
retired president of Climax Molybde- 
num Co. 

Max Schott was gifted with the in- 
domitable curiosity that makes men 
pioneer. Search for new knowledge, 
new materials and better ways to do 
things was an innate part of his 
nature from the time of his birth in 
Russelsheim, Germany, on March 15, 
1876, until his death in New York, 
N. Y., nearly 80 years later. It 
caused him before his seventeenth 
year to migrate from Germany to 
America where he was virtually 
without a friend. It caused him to 
educate himself at night school (New 
York University) in metallurgy and 
law while picking up English and 
Spanish and working as a clerk in 
the offices of American Metal Co., Ltd. 

With American Metal, Max Schott 
learned the mining and milling of 
non-ferrous metals from underground 
up. By 1917, Max Schott had worked 


his way through the ranks to man- 
agership of the American Metal Co. 
Denver Colo., office. It was there that 
he became interested in molybdenum. 
Because of his faith in the future 
value of molybdenum and at his in- 
stigation that Climax Molybdenum 
Co. was organized. He agreed to be- 
come its first general manager in the 
early formative years of the com- 
pany, and was elected president in 
1930. 


Under Max Schott molybdenum be- 
came important the world over as one 
of the foremost alloying materials for 
iron and steel and the operations on 
Bartlett Mountain began to develop 
into what was to become the largest 
underground mine in North America. 
With his leadership great strides 
were made in mining and milling 
methods, strides adopted by mining 
operations all over the world. 


Thomas Hubert Snyder, 72, presi- 
dent of Sterling Smokeless Coal Co. 
and Mt. Hope Coal Co. died November 
14 at his home in Mt. Hope, W. Va. 


Carl J. Trauerman, secretary-man- 
ager of the Mining Association of 
Montana, aged 70, died at his home 
in Butte on De- 
cember 17. He 
had been ill of 
a heart attack 
for a week pre- 
ceding his 
death. Mr. 
Trauerman had 
broad experi- 
ence in all 
phases of min- 
ing throughout 
the United 
States includ- 
ing assaying, 
surveying, research, flow sheet design, 
managing, inventing of metallurgical 
devices, financing mineral properties 
and serving as corporate executive. 
He entered the oil and gas business 
in 1920, had his own brokerage firm 
in Butte from 1926 to 1938 and was 
editor of the Montana Natural Re- 
sources Bulletin from 1923 to 1931. 


In 1935 he purchased control for 
himself and others of the Ruby Gulch 
Gold Mining Co., a Montana gold min- 
ing venture, and became president of 
that concern. 

Mr. Trauerman was active in pro- 
fessional and trade association activi- 
ties and devoted most of his time in 
later years to the Montana Mining As- 
sociation, of which he was president 
for seven years. A conservative dem- 
ocrat, Mr. Trauerman was actively in- 
terested in politics and served as dele- 
gate to the Democratic National Con- 
vention at Houston in 1928. 
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are V VIEWS 


M.C.J. to Publish Coal Year Book 
Material 


Proceedings of annual American 
Mining Congress Coal Conventions, 
which have been published in the Coal 
Mine Modernization Year Book since 
1927, will be carried in MINING CON- 
GRESS JOURNAL and will thereby be 
circulated to a far greater number of 
readers in all branches of the mining 
industry, including metal mining and 
industrial minerals, as well as coal 
mining. The JOURNAL, besides giving 
this material much broader distribu- 
tion, will itself be enhanced by these 
splendid articles. The 1955 Coal Mine 
Modernization Year Book is the final 
edition. 


Tennessee Zinc Mine Work 


New Jersey Zinc Co. has started 
development work on its  recently- 
acquired Flat Gap property at Tread- 
way, Tenn., 25 miles from its Jeffer- 
son City property where a similar 
project has been under way for the 
past two years. Installation of power 
facilities has been completed and 
shaft-sinking operations are under 
way. A service shaft and a ventila- 
tion shaft are to be sunk. 

Trackless mining will be employed 
at Flat Gap. All underground ore 
haulage will be by diesel trucks. 
Trucks will also be used to transport 
concentrates from a proposed mill of 
2000 tpd zinc-ore capacity to a rail- 


62 


road shipping point at Morristown, 
Tenn. 


The orebody is a lead-free zine sul- 
fide ore, typical of the ore occurrences 
in eastern Tennessee. 


Development of the two Tennessee 
mines is part of a comprehensive pro- 
gram to increase the company’s ore 
supply. Similar mine development 
work is under way at company prop- 
erties in Pennsylvania and Virginia. 


Coal Leases Acquired 


The West Kentucky Coal Co., Mad- 
isonville, Ky., has acquired coal rights 
and leases on 12,500 acres of land in 
Union County, Ky., for future devel- 
opment. The land, on the Ohio River 
below Uniontown, was purchased 
from the Truax-Traer Coal Co., Chi- 
cago, and has proven reserves of 
about 45,000,000 tons of recoverable 
No. 9 coal. 
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Iron Ore Carriers Set Record 


Great Lakes iron ore carriers last 
season established an all-time peace- 
year tonnage record, the Lake Supe- 
rior Iron Ore Association has _ re- 
ported. Shipments totaled 87,459,853 
tons, about 4,000,000 tons above the 
previous high semi-war year of 1950 
and only 9,000,000 tons under the 
all-time record of 95,844,449 tons es- 
tablished in 1953. 

A huge amount of repair work is 
being done on lake ships this winter, 
indicating that the ore carriers will 
work at top speed again the coming 
season. 


Elected NAM Director 


Howard I. Young, president, Amer- 
ican Zinc, Lead & Smelting Co., St. 
Louis, Mo., and president, American 
Mining Congress, has been elected a 
director of the National Association 
of Manufacturers. He has been ac- 
tive in the work of the NAM for the 
past 15 years, having previously 
served as regional vice-president for 
the south-central region, as well as 
on the board of directors. 


PETER F. LOFTUS 
CORPORATION 
ENGINEERING and ARCHITECTURAL 
CONSULTANTS and DESIGNERS 
First National Bank Bldg. 
22, Pennsylvania 


ble Address 
“LOFTUS Pittsburgh” 


DAVIS READ 
Consulting Engineer 
Layout Operation 
Modern Production Methods 
Plant Design _ Preparation 


120 S. LaSalle St. 
CHICAGO, ILL. 


MINING CONGRESS JOURNAL 


— 
States, 


USBM Director Retires 


John J. Forbes, director of the U. S. 
Bureau of Mines for the past four 
years, retired November 30 after 40 
years of Federal service. Director 
Forbes reached the mandatory retire- 
ment age on November 21. 

When Forbes began his Federal 
service in 1915, 
the Bureau of 
Mines had been 
in existence for 
only five years. 
It was operat- 
ing on a budg- 
et of $758,000 
and had about 
400 employes. 
The Bureau 
now has about 
4000 employes 
and the cur- 
rent year’s 


budget is $28,563,000. 

Before joining the Bureau as a 
first-aid miner in 1915, Mr. Forbes 
served various capacities in a number 
of coal mines in Pennsylvania and 
Ohio. Serving the Bureau successive- 
ly as foreman miner, junior mining 
engineer, mining engineer, senior min- 
ing engineer, and principal mining 
engineer, in July 1927 he was ap- 
pointed supervising engineer of the 
Safety Division and was stationed at 
Pittsburgh, Pa., then the main field 
office for the division. He continued 
in that capacity until September 1941, 
when he was appointed chief mine in- 
spector for the Bureau to supervise 
activities under the newly authorized 
Federal Coal Mine Inspection and In- 
vestigations Act of 1941. He came 
to Washington in 1942 to direct the 
Bureau’s Mineral Production Secu- 
rity Division, charged with the job 
of insuring continued production of 
vital war materials. Upon conclu- 
sion of this program, Mr. Forbes was 
advanced to assistant chief of the 
Health and Safety Branch and again 
assumed supervision of the Coal Mine 
Inspection Division. Three years later 
he was named chief of the Health and 
Safety Division and continued in that 
position until his appointment as di- 
rector of the Bureau in November 
1951. 


Oliver Iron Ore Shipments 


Oliver Iron Mining Division of U. S. 
Steel Corp. closed its 1955 ore-ship- 
ping season with 36,200,000 tons of 
ore shipped to steel mills, 9,500,000 
tons of ore more than shipped in 1954. 

Oliver’s shipments in 1955 included 
6,000,000 tons of iron-ore concentrates, 
about 10 percent of which was taco- 
nite nodules and sinter. Principal 
source of iron concentrates produced 
from low-grade ores is Oliver’s Canis- 
teo district (Minnesota) operations, 
where a new unit was added to the 
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Arcturus iron ore concentrator this 
year. It is capable of treating ores 
containing only 35-40 percent iron 
which are now being mined in the 
Marble area. 

Oliver will conduct extensive opera- 
tions this year at two new mines, the 
Sharon, near Buhl, Minn., where pow- 
er lines and mine roads are now being 
constructed, and the Sauntry mine, 
north of Virginia, Minn., where power 
lines are being installed and mine 
roads are being constructed prepara- 
tory to the removal of overburden. 


HEAVY 
DUTY 


NO BLIND 
VIBRATING SCREEN 


Leahy “Model E Screen 
Offers New Tensioning Convenience 


A new jacket mounting concept on the Leahy Model E Screen 
permits faster, easier tensioning of the screen cloth. 
ing-tensioning elements are machine finished for trueness and 
absolute parallelism in jacket mounting, assuring equal ten- 


sioning of each wire. 


When FlexElex electric heating of the jacket is employed, no 
additional jacket change time is required because, with flexible 
connectors absolutely eliminated, there are no electrical con- 


In fact, jacket changes are faster 
in any ease with new Model E screens. 


nections to make or break. 


Leahy’s exclusive feature, differential vibration, is retained. 
The over-all result is the setting of new efficiency records far 
i ahead of anything else in the field. Send for Bulletin 16-EH. 


917 Glasgow Ave. 


economical. 
hole per nozzle, clamp on and get results. 
They can be definitely aligned for washing, 


sluicing or spraying according to need. They 


COMPANY 


CONCENCO® Spray Nozzles 


These handy nozzles are simple, flexible and 


4000 New Coal Cars 


The Norfolk & Western Railway 
will build 4000 new open-top freight 
cars at a cost of $30,000,000 in its 
own shops. The new cars will consist 
of 3500 all-steel coal hoppers of 70- 
ton capacity and 500 all-steel gondola 
cars of 50-ton capacity. 

This brings the number of new 
freight cars ordered by the N & W 
during 1955 to 9100. Their total cost 
will be $69,585,000. More than half 
the cars have already been delivered. 


Clamp- 
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Organization Changes Made 


The board of directors 


the company and its subsidiaries. 


Howard Lee Young has been elected 
He has been asso- 
ciated with the 
company since 
1937, when he 
joined American 
Zine Sales Co., 
Ohio, 
as salesman and 
advertising man- 
ager. In 1952 he 
was made man- 
ager of the Metal 
and Acid Sales 
Department and 
in 1954 was ap- 
pointed vice-pres- 
ident of the American Zine Sales Co. 

William J. Matthews, Jr., connected 
with the company for 39 years, has 
been elected vice-president and treas- 
He has served as cashier, gen- 
eral auditor, and since April 20, 1948, 


a vice-president. 


Columbus, 


H. L. Young 


urer. 


as secretary-treasurer. 


Clarence V. Burns, a company em- 
ploye for 32 years, has been elected 
He has 
served in various accounting capac- 
ities at the company’s Montana, Ten- 
nessee, and Missouri operations, and 


vice-president and controller. 


of the 
American Zinc, Lead & Smelting Co., 
St. Louis, Mo., have approved a num- 
ber of organization changes within 


Ww. Matthews 


Cc. V. Burns 


R. C. Perkins 


G. L. Spencer, Jr. 


since 1948 has been assistant secre- 
tary-treasurer. 

The new secretary of the company 
is Ralph C. Perkins, who will con- 
tinue his duties as chief counsel of 
the company. He has served as the 
company’s assistant secretary and 
counsel since 1942. 

John R. Griffiths, connected with 


A JEFFREY Colmol®more than 
doubled production at this mine 
working 42-inch coal. Replacing 
conventional face equipment, it 
mines 300 tons per shift and hits 
peaks of 350 tons and higher. Get- 
ting the coal away is no problem. 
A 300-foot long Molveyor® trails 
the Colmol, receiving this big out- 
put and sending the coal back in an 
uninterrupted stream. The Molveyor 
trams under full load—advancing, 
retreating, snaking—to form a flex- 
ible link between the continuous 
mining machine and the mother 
belt line. Only 4 or 5 men are re- 
quired to operate this entire system. 


the company since 1949, has been ap- 
pointed director of industrial rela- 
tions for the company and its sub- 
sidiaries. He had previously served 
as assistant director of industrial re- 
lations and counsel. 

George L. Spencer, Jr., has been 
elected vice-president of a subsidiary, 
the American Zine Co. of Illinois. 
He has been general superintendent 
of the company’s operations at East 
St. Louis, Ill. since 1940. 

L. P. Davidson, who has been gen- 
eral superintendent of the Electro- 
lytic Division, Monsanto, IIl., since 
1940, has been promoted to the posi- 
tion of manager of that division. 

Thomas I. Moore succeeds Davidson 
as general superintendent of the Elec- 
trolytic Division at Monsanto. He 
has been employed by the American 
Zine Co. since 1927, and has been 
assistant superintendent at Monsanto 
since 1941. 

Dale I. Hayes, formerly western 
manager of the company, has been 
named assistant to the president of 
the American Zine, Lead & Smelting 
Co. with headquarters at Knoxville, 
Tenn. 

John W. Currie, who has been gen- 
eral superintendent of the company’s 
Grandview Mine at Metaline Falls, 
Wash., has been promoted to resident 
manager, and Ewald A. Frick has 
been promoted to assistant resident 
manager. 


As you enter the workings, you first see the payoff end of the 
Molveyor. Coal has completed its non-stop flow from the face and 
is discharging into the main transportation system. The operator 
at this end can hydraulically steer, raise or lower the discharge 
conveyor or swing it as may be necessary for accurate loading onto 
the belt conveyor. 
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Technical Department Set Up 


International Minerals & Chemical 
Corp., Chicago, has established a 
technical department at its Bonnie 
phosphate chemicals plant near Bar- 
tow, Fla. Responsibilities of the 
technical department include process- 
ing and quality control, new develop- 
ments, and liaison between the engi- 
neering and research divisions of the 
corporation relative to process prob- 
lems. 

Raymond E. Tuttle is manager of 
the new department, which consists 
of the currently-operating process en- 
gineering group and chemical control 
laboratory. He has been chief process 
engineer at Bonnie for the past year. 


PCS Fights Rate Hike 


The Alabama Public Service Com- 
mission has served notice that it will 
fight a rate increase on rail shipments 
of coal scheduled to go into effect 
December 28, 1955. 

The rate increase was authorized in 
October by the Interstate Commerce 
Commission. 

APSC president C. C. Owen said 
that ICC’s order was “highly discrim- 
inatory” and he accused the ICC of 
tampering with the “sovereign rights” 
of states to regulate commerce within 
their borders. 


The ICC directed an increase in 
rates of shipment of coal from Ala- 
bama mines to other points within the 
state. The APSC said it would seek 
an injunction in Federal Court to halt 
the increase and would carry the fight 
to the U. S. Supreme Court if neces- 
sary. 


Expansion Goal Raised 


Bessemer Limestone & Cement Co., 
Youngstown, Ohio, will boost its cur- 
rent $3,600,000 expansion program by 
an additional $700,000. The com- 
pany’s board of directors has ap- 
proved the expenditure of the addi- 
tional funds for 1500 hp compartment 
mill and a building. 

The mill will furnish additional ce- 
ment finishing capacity to supplement 
the equipment being installed in the 
original program, raising Bessemer’s 
capacity by 50 percent. 


Mining Symposium Conducted 


The 17th Annual Mining Sympo- 
sium of the University of Minnesota 
was held at Duluth January 10 and 
11 in connection with the annual 
meeting of the Minnesota Section of 
A.I.M.E. A comprehensive program 
covering iron-ore mining operations 
and beneficiation was presented. 


West Virginia Aluminum Plant 


Kaiser Aluminum & Chemical Corp., 
Oakland, Calif., will construct a new 
aluminum reduction plant at Ravens- 
wood, W. Va., which will increase the 
company’s primary aluminum capacity 
by 220,000 tons. The new reduction 
plant, to be constructed at a cost of 
$120,000,000, is part of a scheduled 
$280,000,000 expansion program which 
will include additional aluminum 
works, fabrication facilities, and 
chemical production. 


Orient Mine Resumes Production 


Freeman Coal Corporation’s Orient 
No. 3 coal mine at Waltonville, IIl., 
has full crews at work again follow- 
ing an underground fire which halted 
production for seven weeks. 

The fire erupted from a_ severed 
electric power cable. Mine rescue 
crews, aided by regular Waltonville 
miners, reduced the size of the fire 
area through the construction of 
tunnel seals. Tons of carbon dioxide 
dumped into the mine through a shaft 
drilled from the surface snuffed out 
the blaze. 

Orient No. 3, one of the most mod- 
ern collieries in southern Illinois, pro- 
duced over 1,500,000 tons of coal in 
1954 and normally employs over 400 
men. 
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coal away is no problem 


Intermediate sections of the Molveyor turn a corner as they 
enter or leave a room. Each unit’s wheels track those of the 
section ahead automatically. Three-point suspension keeps all 
four wheels in contact with uneven floors. Unit in foreground 
is #13—about 195 feet from the face and 105 feet from the 
discharge point onto the mother belt. 


Each section of the Molveyor is a completely self- 
contained unit. It has its own traction motor and a motor- 
driven belt conveyor which receives coal from the pre- 
ceding unit and discharges it onto the next in line. Inter- 
locked sequence control for the units insures proper 
starting for the entire system. 


Turn the page —_>» 


he 
nd 
or 
ge 
to 


Island Creek Adds Properties 


The board of directors of Island 
Creek Coal Co., Huntington, W. Va., 
has approved a plan for acquisition 


of the physical assets, leaseholds, 
stores, and sales facilities of the Red 
Jacket Coal Corp., Columbus, Ohio. 
The effective date of the acquisition, 
which will be accomplished through 
exchange of 250,000 shares of Island 
Creek common stock and $1,000,000 
cash, is dependent upon mutually 
satisfactory completion of necessary 
legal and technica] details, R. E. Sal- 
vati, Island Creek president, has said. 

Consummation of the transaction 
will add to Island Creek’s holdings a 
substantial reserve acreage of high, 
medium, and low volatile coals in 
West Virginia, and seven modern 
operating properties producing ap- 
proximately 4,000,000 tons annually. 
The mines, each with its own modern 
preparation plant, are located at Red 
Jacket, Mingo County, W. Va.; Coal 
Mountain and Wyoming, Wyoming 
County, W. Va.; and Keen Mountain, 
Buchanan County, Va. 

The Red Jacket acquisition is the 
latest of several major steps taken 
within the past 20 months by Island 
Creek. In 1954, Island Creek pur- 
chased the entire coal marketing di- 
vision of the Cleveland-Cliffs Iron Co., 
Cleveland, which at the time annually 
marketed some 4,000,000 tons of coal. 


The purchase included loading docks 
at Duluth, Minn., and Port Huron 
and Green Bay, Wis. Island Creek 
also acquired Cleveland-Cliff’s inter- 
est in the Escanaba Coal & Dock 
Corp. 

Last August a physical merger of 
Island Creek and Pond Creek Poca- 
hontas was effected, with combined 
total assets of $55,000,000. 

The acquisition of Red Jacket will 
establish Island Creek Coal Co. as the 
second largest coal mining and mar- 
keting operation in the United States, 
increasing its annual sales volume of 
owned and agency coal from 14,000,- 
000 to 18,000,000 tons. 


Winter Stripping Planned 


Snyder Mining Co., which has con- 
cluded iron ore shipments for the 
1955 season from its open-pit iron 
mines at Hibbing and Buhl, Minn., 
plans to do stripping work at both 
mines during the winter. 


Enters Rare Earth Field 


Michigan Chemical Corp., St. Louis, 
Mich., has entered the rare-earths 
field by acquiring the assets of Satur- 
nium Corp., California, Ky. In its 
new activity, the company will con- 
tinue rare-earths researches as well 
as place in operation other plant pro- 
cedures now ready for commercial 


applications. The Saturnium re- 
search laboratory at California will 
be closed and its facilities moved to 
St. Louis, Mich. 


Technical director of Michigan 
Chemical’s new rare earth division 
will be Dr. Herbert J. Fleischmann, 
who organized Saturnium several 
years ago for research and develop- 
ment in the rare-earths field. 


Cement Production Expanded 


Pittsburgh Coke & Chemical Co. is 
expanding its cement manufacturing 
facilities on Neville Island in the Ohio 
River near Pittsburgh. The expansion, 
to cost $500,000, will raise the com- 
pany’s annual capacity by 400,000 bbl 
and boost its total cement capacity to 
more than 2,000,000 bbl per year. 


Ohio Coal Mine Reopens 


The Ohio Land & Railway Co., 
Columbus, Ohio, has reopened the old 
Rendville mine, with an initial crew 
of 33 men employed in one-shift oper- 
ations. The mine, formerly operated 
by the Denise Coal Co., has been re- 
christined the Avis by its new owner. 
Production will be boosted to about 
1800 tpd. 

Ohio Land & Railway Co. has about 
3000 acres under lease in the Rend- 
ville area, which are said to contain 
25-year reserves of coal. 


with the Colmol-Molveyor 


The operator at the receiving end of the Molveyor guides 
and controls all its forward movements. His chief duty is to 
keep the Molveyor’s hopper under the boom on the Colmol. 
A telephone line and a gong system keep him in touch 
with the operator at the discharge end of the Molveyor. 


(PATENTED) 


The Colmol operator can operate the machine from the 
more accessible side since duplicate controls are furnished. He 
works 20 feet from the face in a protected position. The 25° 
swing on the boom of the Colmol supplements the flexibility 
of the Molveyor for mining at extreme angles. 
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Mine Roof Weathering 
(Continued from page 53) 


6. The principal minerals in Penn- 
sylvanian shales forming mine roofs 
are mica, feldspar, quartz, organic 
material, illite, kaolinite and chlorite. 

7. Laboratory research indicates 
that when clay minerals exchange in- 
organic for certain organic cations 
(namely fatty amine acetate), the 
minerals become less plastic, shrink 
and swell less, and are more resistant 
to slaking. Research looking toward 
impregnating roof shales with such 
cations before mining might disclose 
very valuable information. Also incor- 
porating such material in paints might 
improve their effectiveness when ap- 
plied for roof control purposes. 

8. Clay minerals such as kaolinite 
and good crystalline illite and chlorite 
are often associated with satisfactory 
roof shales. Expanding mixed lattice 
minerals and montmorillonite are 
often associated with unsatisfactory 
roof shales. Shales in which sand size 
particles dominate are often described 
as forming good roof but shales in 
which silt size particles dominate are 
often described as forming unsatisfac- 
tory roof. 

9. The composition of shales varies 
through rather wide limits from one 
location to another, as well as from 
one stratum to another, at the same 


location. Consequently, as the physi- 
cal properties of these shales are to 
some extent dependent upon the min- 
eral content of the shales, one need 
not be surprised at abrupt changes in 
physical properties in the shales. 


10. More research is needed on the 
mineralogy of mine roof shales and 
upon the physical properties of roof 
shales as related to their mineralogy. 
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lift shown in progress. The Colmol achieves unmatched tonnages in 


low coal veins, mining an output of favorable screen consist with little 
noise, vibration, dust or operator fatigue. 
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continuous mining combination 


Here’s where all the coal is coming from. A hard-hitting 76-AM 
Colmol mines and loads by the “off-set cut” method, with the second 
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Tooele Tunnel 


McFarland and Hullinger, Tooele, 
Utah, mine contractors, are engaged 
in driving a 2000-ft exploratory tun- 
nel through the porphyry at the 
Ophir Hill mine 18 miles southeast of 
Tooele. The firm received a $52,350 
exploratory loan on a $104,700 project 
several months ago from the Defense 
Minerals Exploration Administration 
for lead and zinc exploration. The 
contractors have been mining east of 
the porphyry for several years on a 
lease from U. S. Smelting Refining & 
Mining Co., and are now seeking sim- 
ilar ore west of the porphyry. 


Second Vein Opened at Custer Mine 


The Highland-Surprise Consolidated 
Mining Co. has opened a second mine 
structure for about 100 ft in its Cus- 
ter County, Idaho, property. Mine 
officials said the vein is wider than 
the eight-ft drift which traverses a 
well mineralized footwall zone in what 
appears to be good grade lead ore. A 
zinc vein showing good values had 
previously been exposed for a distance 
of 45 ft and diamond drilling is under 
way to determine values across the 
remainder of the wide vein. Super- 
intendent Tibor Klobusicky disclosed 
that about 800 ft of crosscutting and 
drifting has been done under a $59,- 
750 contract with the Defense Miner- 
als Exploration Administration call- 
ing for some 1350 ft of work. Sun- 
shine Mining Co. is financing High- 
land’s share of the costs under a 
profit-sharing agreement. 


New Borax Facilities 


Pacific Coast Borax Co., division 
of Borax Consolidated, Ltd., of Lon- 
don, has awarded a joint-venture con- 
tract to Southwestern Engineering 
Co. and Ford J. Waits Co., both of 
Los Angeles, for the engineering and 
construction of new plant facilities, 
according to James M. Gerstley, pres- 
ident. The new installations, which 
will represent an investment of $18,- 
000,000, will be located at Boron, 
Calif. 

The new concentrating and refining 
plants are being constructed in order 
to handle the variety of ores which 
will be recovered when the company 
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changes over to an open-pit operation. 
The conversion to open-pit mining 
and the expansion of facilities are 
the result of a marked increase in the 
demand for boron compound and 
borax since the war, Gerstley said. 
The new facilities are scheduled to 
be in operation by the middle of 1957. 


Montana lron Ore 


The Young-Montana Co., a new 
iron ore mining operation in Mon- 
tana, expects to ship over 75,000 tons 
of ore next year from leased holdings 
on the Running Wolf range, 75 miles 
southeast of Great Falls, Mont., ac- 
cording to E. A. Young, president. 
The ore will be shipped to the head- 
of-the-lakes for use in the Lake Erie 
district. 


GREENSBURG 
EIGHT TON 
MONITOR 


Storage Battery Locomotives 


Ore reserves of the Bessemer-lurp 
type on the properties are estimated 
at about 1,000,000 tons. Open-pit 
mining methods will be employed in 
the operation. 


Atlas Buys Almar Control 


Atlas Corp., through its wholly 
owned subsidiary, Hidden Splendor 
Mining Co., has acquired a 66% per- 
cent interest of the Almar uranium 
mine in Utah. The aggregate pur- 
chase price exceeded $8,000,000 in 
cash. 

The 6614 percent interest was pur- 
chased as follows: 51 percent through 
the purchase of all of the outstanding 
stock of Almar Minerals, Inc., from 
Merritt K. Ruddock, of Denver, and 
members of his family, and 15.5 per- 
cent from Homestake Mining Co. and 
others who held participating rights 
in the Homestake interest. Upon com- 
pletion of the transaction, Atlas 
liquidated Almar Minerals, Inc., 
giving Hidden Splendor Mining Co. 
direct ownership of the 66% percent 
interest. 

More than 125 core holes have been 
drilled on the property and in October 
a 530-ft mining shaft was completed. 
Development and mining operations so 
far developed will be carried forward 
by Hidden Splendor. 


...for top performance 
“Double Equalizers” 
make the difference 


The Greensburg 8 ton Monitor is equipped with two glass insulated motors, 
contactor type controller and double equalizers. These double equalizers make the 


difference in performance . 


. more tractive effort, better brakes, better riding 


qualities and longer battery life than any other storage battery locomotive of equal 


weight and battery capacity! 


All Greensburg locomotives are Custom-Built to meet your requirements in both 
single and double motor drive with drum, cam or contactor type controllers. 


For more earning power per invested dollar specify Greensburg Storage Battery 


Locomotives. 


GREENSBURG MACHINE CO. 


112 Stanton St. 
GREENSBURG, PA. 


MINING CONGRESS JOURNAL 


| 
t 
3 
- Bin 
| 
| 
i 
| 
= 


Idaho Maryland Tungsten 


Idaho Maryland Mines Co. is con- 
tinuing development of its tungsten 
ore deposit at Grass Valley, Calif., 
according to Bert Austin, president. 
The company has sufficient ore 
blocked out to warrant the construc- 
tion of a tungsten mill at the mine, 
Austin said. The company also 
milling several hundred tons of gold 
ore each week. 


is 


Wage Boost af Pend Oreille 


A wage boost of 20 cents an hour 
including 17 cents in wages and three 
cents in fringe benefits is 
in a new contract negotiated between 
Local 515, International Union of 
Mine, Mill and Smelter Workers, with 
Pend Oreille Mines and Metals Co. 
according to Manager W. L. Zeigler. 
The contract runs for three years but 
can be opened July 1 on wages and 
fringe issues. 


Idaho Potash Exploration 


The Potash Co. of America plans || 


an exploratory tunnel for phosphate 
reserves in Bear Lake County, Idaho, 
according to J. P. Hesler, engineer 
in charge. The operation also will 
determine the efficiency of the ap- 
plication of coal mining methods to 
phosphate mining, Hesler said. 


New Mexico Mine Reopens 


Illinois Zinc Co. has announced the | 


reopening of its Kearney zinc 
lead mine at Hanover, N. Mex. 


and 


shipments are under way to the firm’s 


concentrating plant at Deming. Pro- | 
duction will be increased as soon as || 
enough miners are available to con- 


duct operations on two shifts. 


New Health Regulations 


New health regulations 
testing for radon gas in connection 


with uranium mining in Utah were |! 


announced recently. The report was 
made by Otto A. Wiesley, chairman 
of the Utah Industrial Commission, 
following mining firm conferences at 
Green River, Moab and 
Utah. 

Miles P. Romney, manager of the 
Utah Mining Association, and Dun- 
can Holladay, U. S. Public Health 
Service representative of Salt Lake 


City, accompanied Wiesley on a three- || 


day excursion into Utah’s uranium 
country where the miners were taught 
how to test for the radio-active gas 
at the working face. “The schools 
were in line with a promise made last 
summer at Grand Junction, Colo., that 
we would instruct miners in use of 
equipment for detection of radon 
gas,” Wiesley said. 
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included | 


Ore | 
production has started and regular | 


regarding || 


Monticello, || 


MIAMI COPPER 
uses... 


REGISTERED 
TRADE MARK 


il 


Used for shaft guides in mines all over 
the world, this tough Philippine Hard- 
wood has proven its ability to withstand 


hard usage longer than any other wood. 


|| For complete information, write to: “OTHE HARDWOOD THAT 
WEARS LIKE IRON"’ 


MAHOGANY IMPORTING COMPANY 


725 South Spring Street Los Angeles 14, California 
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INDUSTRIAL HOSE 
AND FITTINGS 


Super resistance to abrasion and 
corrosion makes this hose excellent 
for railroads, road equipment, farm 
machinery, and materials handling 
equipment. High tensile strength 
single wire braid. Tough synthetic 
rubber cover. Working pressures to 
2500 psi. Bulk hose and fittings . . . 
complete hose assemblies at your 
dealer. 


Write for BULLETIN 
Dealerships open 
in some areas. 


ORTH, TEXAS 


STRATOFLEX, 
10398 


NTS 
Los ANGELES AND TORONTO 
SALES OFFICES 
ATLANTA * CHICAGO * NEW YORK * SAN FRANCISCO 
DAYTON * HOUSTON * KANSAS CITY * PORTLAND * TULSA 


IN CANADA 
STRATOFLEX OF CANADA, INC. TORONTO 18, ONTARIO 


Alaska Coal Testing 


The U. S. Bureau of Mines has 
announced the establishment of a 
coal-testing laboratory in Alaska to 
insure the delivery of quality fuel to 
air bases in other Federal establish- 
ments in the territory. Equipment 
has been installed in the Elmendorf 
Air Force Base, near Anchorage, 
where samples from shipments to 
that installation and other military 
bases in Alaska will be analyzed reg- 
ularly to determine whether the coal 
delivered by Alaskan mines is of the 
grade specified. Alaska now has 
seven producing mines. Most of the 
coal output goes to Government bases. 

The laboratory at Elmendorf also 
will analyze prospectors’ coal samples 
without charge as well as specimens 
submitted by prospective bidders on 
future Government contracts in the 
territory. 


Western Headquarters Established 


The American Zinc, Lead & Smelt- 
ing Co., St. Louis, Mo., has estab- 
lished headquarters for the western 
operations of the company and its 
subsidiaries at Salt Lake City, Utah. 
The company has western mining in- 
terests in Washington, Colorado, 
Utah, Nevada, and Arizona. The 


FLOOD CITY 


For 
details... 
Call a 
FLOOD CITY 


engineer 
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@ Now you can operate your 
centrifugal pumps automatically 
. without using expensive and 
high maintenance vacuum pumps. 
The new Flood City Automatic 
System requires 
inspection and maintenance. Write 
or call today for a Flood City en- 
gineer who can give you all the 
details for the automatic operation 
of your particular centrifugal pump 
. there is no obligation! 


FLOOD CITY 


BRASS & ELECHRIG CO. 
JOHNSTOWN, PA. 


western office will be under the man- 
agement of R. E. Calhoun. H. F. 
Mills, chief western geologist, will 
also make his headquarters in Salt 
Lake City, as will other engineers 
and geologists required in the man- 
agement of the company’s western 
activities. 

Calhoun, associated with American 
Zine since 1926, has been southwest- 
ern representative of the company 
since 1950 with headquarters at El 
Paso, Tex. 

Mills joined the American Zinc 
organization in 1927, and he has been 
chief western geologist with the com- 
pany since 1951. 


Bunker Hill Expansion 


Plans for a $7,000,000 expansion 
program at its zinc smelter at Kel- 
logg, Idaho, have been announced by 
Bunker Hill & Sullivan Mining & Con- 
centrating Co. The immediate goal 
is to increase monthly capacity by 
2400 tons, according to W. G. Woolf, 
general manager. 

The monthly capacity of the plant 
is now 4800 tons of slab zinc, which 
will be increased to 1200 tons in 18 
months. Work on the expansion pro- 
gram will start as soon as weather 
permits. 


A NEW AUTOMATIC SYSTEM 


New system can be applied to any new 
or existing centrifugal pump installation 


Costs 
about 


Va that 
of a 
vacuum 
system! 


only occasional 


Sales Agent: 
KANAWHA RAIL 
& MACHINERY CO., 
CHARLESTON, W. VA. 
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Annual Meeting 


said he would conduct an investiga- 
tion to ascertain just how much the 
foreign governments have reduced 
their tariffs and quotas on United 
States products. 

He was critical of many phases of 
the foreign economic aid program 
under which, he said, other countries 
are using United States funds to build 
factories to compete with U. S. busi- 
ness. Our Nation’s objective, he de- 
clared, should be to protect American 
industry first, then to foster foreign 
trade and economic recovery. 


(Continued from page 54) 


The Virginia senator said he was 
strongly opposed to any foreign trade 
proposal which involves giving con- 
trol of our tariff structure to an in- 
ternational body such as GATT or 
OTC. The U.S. Congress should re- 
tain its constitutional right to legis- 
late all U. S. trade programs, he 
declared. 

Byrd warned of the danger in- 
volved in tampering with our already 
“actuarially unsound” social security 
system, particularly stressing reper- 
cussions which would follow a reduc- 
tion from 65 to 62 years in the retire- 
ment age qualification for women. 
If this concession were approved, he 


BOWERS 


BATTERIES 


BOWERS BATTERY & SPARK PLUG CO., READING, PA 
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said, it would naturally follow that 
there would be pressure to lower the 
retirement age qualification for men 
to the same level. 


It would be dangerous to reduce | 


taxes on the basis of our present 
“super prosperity,” he asserted, point- 
ing out that public debt has increased 
to the point where it is equal to the 
total assessed value of all property 
in the United States. “It is time to 
put Santa Claus in the deep freeze,” 
Byrd declared, because our generation 
has piled up most of the national 
debt and should feel obligated to start 
paying it off. 


Northwest Mining Meet 

The Northwest Mining Association 
held its annual convention in Spo- 
kane, Wash., on December 2-3. In- 
teresting sessions were held dealing 
with mining and milling techniques, 
atomic power, exploration, uranium, 
metallurgy, and recent developments 
in Canadian mining. 

Karl W. Jasper, president, Grand- 
view Mines, was re-elected associa- 
tion president; R. D. Leisk, Sunshine 
Mining Co., vice-president; P. Evan 


Oscarson, consulting geologist, vice- | 
president; Robert J. Towne, Towne | 


Equipment Co., secretary; and E. K. 
Barnes, Spokane, banker, treasurer. 


New Mexico Copper Reopens 


The Henry Clay mine, Hidalgo 
County, N. Mex. which was first 
operated in 1878, is being readied for 
production by Brannon & Fuller of 
Silver City, according to the Office of 


the New Mexico State Inspector of | 


Mines. Operations at this property 
were discontinued in 1929. The 400- 
ft shaft is presently being repaired 
in preparation for reopening. 


La Sal Uranium Mill 


The U. S. Atomic Energy Com- 
mission and Continental Uranium, 
Inc., of Grand Junction, Colo., have 
signed a contract for the construction 


and operation by Continental of a | 


uranium processing mill at La Sal, 
Utah. Construction of the plant is 
expected to begin promptly, with com- 
pletion scheduled for the summer of 
1956. 

The new uranium mill will be owned 
and operated by Continental Uranium, 
Inc., and the entire output of uranium 
concentrates will be purchased by the 
Commission. Completion of the La 
Sal mill will bring to 14 the number 
of uranium processing mills operating 
in the western United States. 

The La Sal mill will process 
uranium ore produced from properties 
owned, leased or controlled by Con- 
tinental, as well as uranium ores 
bought from independent producers. 


71 


| The diaphragm pump with the 


MINUTE 
PARTS CHANGE 


It can be opened, all wearing parts re- 
placed, and the pump reassembled in a 
total of less than 10 minutes. Simplicity 
makes the Wemco Diaphragm Pump an 
operator's first choice among pumps for 
controlling and metering the underflow 
of thickeners, clarifiers and hydro- 
separators. It can serve anywhere for 
accurately measured pumping of thick 
solids at low head. 


THE 10 MINUTE CHANGE 


Removal of six bolts 
from slots around 
the bowl opens the 
pump. 


Upper section of the 
bowl lifts. Removal 
of four cap screws 
releases the dia- 
phragm from the 
plunger. 


Reassembly is easy 
because the dia- 
phragm is held by 
compression between 
upper and lower. 
bowls. There are no 
holes to match. 


Sizes, capacities, special types and convenient operating 
features are fully described in available Wemco litera- 
ture. Write for your copy today. 


760-Z Folsom Street - San Francisco 7, California 
Representatives throughout the United States and 
Canada and in major countries around the world. 
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Patent 
\oplied For 


Pattin Shells are 
Easily & Quickly 
Installed 


They are easy to install as no definite 
drilling depth is required and the shells 
anchor any place in the hole without 
turning while being tightened. They 
offer a safe roof at lower costs. Samples 
of the “D-1" (shown above) or the : 
“D-2” will be furnished upon request. / 


In Western States 
PATTIN expansion shells are available 
and serviced exclusively through The 
Colorado Fuel & Iron Corp., Denver. 
Colorado. 


PATTIN 
MFG. COMPANY 


Marietta, Ohio 
Est. 1888 
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Kennecott Research Center 


Staff members of the recently or- 
ganized engineering department of 
Kennecott Copper Corp., Western Min- 
ing Divisions, have taken over a new- 
ly constructed wing at the Kennecott 
Research Center Building on the Uni- 
versity of Utah campus. The two- 
story wing will provide office space 
for a staff of 42 which will handle 
major engineering problems for Ken- 
necott’s four Western States divisions 
in New Mexico, Arizona, Nevada and 
Utah. 


Henderson Plant Sold 


Controlling interest in the Western 
Electrochemical Co., which operates 
a large plant at Henderson, Nev., has 
been acquired by American Potash 
& Chemical Corp., of Trona, Calif., 
according to Peter Colefax, president. 

Few changes will be made in the 
operation of the Henderson plant, ac- 
cording to Colefax, except that of 
intergrating its function with Amer- 
ican Potash operations at Trona. The 
metallurgical processing of borium, 
and other metals produced at Trona 
will be undertaken by American Pot- 
ash at Henderson. 

Fred D. Gibson will remain as vice- 
president and general manager of the 
| Henderson plant, while Robert S. 
Burns, retiring president of Western 
Electochemical will remain with the 
in a consultant capacity. 


Ventilation at Enoco 


(Continued from page 25) 


|| instances, since it was always possible 
||to get a reading nearer the face with 
|| the use of the tube than by actually 


|| machine 


| testing the gas at the face with the 
running, a 0.1 percent 
|higher reading was always obtained 
|through the tube. Although this 


|| method was used for several months, 


| 
| difficulty was experienced in keeping 
| the tubing, lamp holder, and aspirator 
| bulb in good working condition. An 
improvement over this method was 
the installation of a methane indi- 
cator. The mechanism is set to flash 
a red light when a mixture of one 
percent is encountered in the face 
area. This device gives a continuous 
check for the presence of methane. 
It operates accurately and simplifies 
the gas testing problem. The unit 
is installed about eight ft back from 
the cutting head and is located on 
the operator’s side for continuous 
»bservation. 3ecause of its height, 
some difficulty is experienced in 
nounting the unit, since the coal 
varies from 50 to 72 in. in height. 
When the unit is in service, the 
‘:perator continues to make occasional 
| -xaminations with his safety lamp. 


Wheels of Government 
Continued from page 59) 


Mobilization for carrying out any pro- 
grams developed. The net result of 
the testimony was that no recom- 
mendations had been made as to any 
programs but that studies were under 
way on a number of minerals. 

The Committee was also told of the 
formation of 14 advisory groups to 
OMM, and plans for meetings with 
these groups to develop recommended 
programs. OMM was urged by Com- 
mittee members to expedite its work 
and to bring forth some concrete re- 
sults by early this year. It is ex- 
pected that hearings will again be 
held by the Committee this month to 
determine what has been accomplished. 
Lacking development of any formal 
recommendations by OMM, the Com- 
mittee is likely to take the lead in 
drafting legislation for some of the 
most critical of the minerals and 
metals, and speed it through the 
House. 

Meanwhile, OMM has held meet- 
ings with advisory committees on as- 
bestos, beryl, chrome, manganese, 
tungsten, mica, and columbium-tanta- 
lum, but the results of these gather- 
ings have not been announced. It is 
understood that most of the commit- 
tees urged continuation of mineral 
purchase programs pending develop- 
ment of a more long-range plan for 
maintaining an adequate mobilization 
base. 


Summary 


Areas that do not produce much 
methane can be worked with con- 
tinuous mining machines very much 
the same as with conventional equip- 
ment, with little or no curtain. 

Areas that produce larger quan- 
tities of gas require closer supervision, 
greater volumes of air, better brat- 
ticing and more frequent exami- 
nations for gas. 

After 20 months of experience with 
continuous mining, the company feels 
that with a detailed study in the ap- 
plication of booster fans on continuous 
mining machines the ventilation of 
face areas can be simplified and kept 
free of accumulations of methane. 

Since the movement of various com- 
ponents of the continuous mining 
machine in the face area assists in 
keeping the working place free of 
methane, it is important that an 
examination be made for gas after 
any stoppage of work, before the 
machine again resumes operations. 

The hazard from gas accumulations 
can also be reduced with the further 
improvement of continuous automatic 
methane testing devices. 


National Safety Council, October 7-9, 1955. 
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Safety Hat and Cap 


A new Safety Hat and Cap with a 
full-floating headband completely ad- 
justable to head sizes from 6% to 8 
is announced by The Boyer-Campbell 
Co., 6540 St. Antoine St., Detroit 2, 
Mich. 

Identified as Supergard, it is 
molded from a flame-retardant, wa- 
terproof material in seven different 
brilliant, permanent colors—red, yel- 
low, blue, white, gray, green, and 
brown. 


600-Series Rok-Bits 


The addition of a 600-thread Series 
to the carbide-insert Rok-Bit line has 
been announced by Brunner & Lay, 
Inc., 9300 King St., Franklin Park, 
Ill. The 3%4-, 3-, 2%- and 2%-in. “X” 
design bits eliminate the rifling prob- 
lem, it is said. Where ground con- 
ditions are suitable, 2%4- and 3- in. 
600-Series Rok-Bits are offered in 
cross design. These bits fit directly 
on the G-D extension rods. Each bit 
has five air holes—center hole, two 


other holes on the cutting face and 
two side holes—to facilitate chip re- 
moval and keep the bit from working 
in its own cuttings, the manufacturer 
points out. 


New Model Geiger Counter 


Model 2612L portable geiger counter 
for uranium prospecting has been an- 
nounced by the Nuclear Instrument 
and Chemical Corp., 229 West Erie 
Street, Chicago 10, Ill. The unit fea- 
tures a sensitive Geiger probe which 
may be mounted in the handle of the 
unit or may be removed for surveying 
crevices, drill holes, cave walls, etc. 
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Three ranges cover intensities of 
0.2, 2 and 20 mr/hr full scale, and a 
radium source is supplied to permit 
calibration of the unit at any time. 
A 0.1 percent uranium ore sample in 
a sealed container and an identical 
empty container permit an estimate 
of the percent of uranium in a dis- 
covery. A carrying strap and crystal 
earphones are also supplied with the 
instrument. 


Brushes for Silicone Insulated Machines 


Silicone resins made by Linde Air 
Products Co., a Division of Union 
Carbide and Carbon Corp., and used 
in the manufacture of electrical in- 


sulating components for Class H mo- 
tors and generators, can now be used 
in totally enclosed de motors and 
generators, according to an announce- 
ment by the Silicones Department of 
“Linde.” This use is made possible 
by the development of new carbon 
brushes now available from National 
Carbon Co., another Division of UCC. 

The new brushes, designated as 
Grades N-2 and N-6, were designed 
specifically for electrical machines 
operating at high temperatures which 
must be dissipated by radiation. Na- 
tional Carbon reports that the brushes 
have been successfully applied to a 
wide range of commutating require- 
ments in totally enclosed, general pur- 
pose motors and generators having 


Class H (silicone) insulation. 
Chain Repair Link 
Page Engineering Co., Clearing 


P. O., Chicago 38, Ill., has designed 
and introduced a unique link for re- 
pairing chain right on the job. Called 
the twin-pin connecting link, the re- 
pair unit can also be used as a means 
of joining the load line to the hitch 
plate extension, and in larger buckets, 
as a connection to the trunnion link. 


Formed of two interlocking and 
identical halves, each half is inserted 
through the ends of the two sections 
of chain to be joined together. The 
repair link is then slipped together 
into its locking position and two oval 
pins are driven into place. A U-shaped 
key pin is inserted into the oval pins 
to hold them securely in place. 

Because of its design and construc- 
tion, the unit can be used over and 
over again. Twin-Pin Connecting 
Links are available in a complete 
range of sizes from one to three in. 


Heavy Duty Pump 


A heavy duty suction pump, desig- 
nated as the Type Q, has been newly 
introduced to its line of slurry pumps 
by Morris Machine Works, Baldwins- 
ville, N. Y. 

This low speed, continuous duty 
pump is designed to handle abrasive 
slurries of cement, sand, coal, solids, 
chemical sludges, and other products 
up to the maximum fluid consistency 
under suction lift or positive head. 
An all metal pump, the Type Q is 
available in seven different models 
from two to six-in. size. 


By removing only four bolts, the 


Type Q can be opened for most main- 
tenance requirements without dis- 
turbing the piping. Interchangeable 
liners on both sides of the impeller 
puts the wear on easily replaceable 
parts; and the rotating element is 
adjustable to take up for any wear. 

External vanes on both sides of the 
impeller prevent packing between the 
impeller and casing. The impeller is 
pressure balanced to prevent recircu- 
lation; and is threaded to the shaft 
and sealed against corrosive action. 
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V-Belt Manual 


The Multiple V-Belt Drive & Me- 
chanical Power Transmission Associa- 
tion and the Rubber Manufacturers’ 
Association, Inc., have announced the 
completion and issuance of their 24- 
page completely revised manual of 
recommended “Engineering Standards 
Multiple V-Belt Drives.” 

The first edition of this standard 
was issued in 1951. Technological 
improvements in V-Belts have resulted 
in greater belt strength with attendent 
higher horsepower ratings. These have 
prompted the Technical Committee of 
both associations to revise their stan- 
dards. 

Copies of the revised manual may 
be obtained at a cost of $1 each from 
either the Rubber Manufacturers’ As- 
sociation, Inc., 444 Madison Avenue, 
New York 22, N. Y., or from the 
Multiple V-Belt Drive & Mechanical 
Power Transmission Association, 27 
East Monroe Street, Chicago 3, IIl. 


Motor Driven Logging Unit 


Moran Instrument Corp., 170 East 
Orange Grove Ave., Pasadena 3, Calif., 
has introduced a completely motor- 
driven scintilation counter logging unit 
designed for the professional pros- 
pector and mining engineer. Called 
the Moran Gamma Logger, the as- 
sembly consists of a power driven reel 
and extending arm, an adjustable pitch 
metering pulley which drives a foot- 
age counter and radiation level graphic 


recorder, and a stainless steel probe 
housing the scintillation counter. The 
unit can be mounted rigidly on a drill 
rig or supplied with a portable mount- 
ing base for the installation on the 
bed of a pickup truck, jeep or station 
wagon. 


Thor Expands 


The Thor Power Tool Co., Aurora, 
Ill., manufacturers of portable air 
and electric power tools, has an- 
nounced the acquisition of the assets 
of the Cincinnati Rubber Manufactur- 
ing Co., Cincinnati, Ohio. This com- 
pany manufactures transmission and 
conveyor belting, hose, rubber roll 
covers, packings, gaskets, tubing and 
associated mechanical rubber prod- 
ucts. 

Neil C. Hurley, Jr., Thor president, 
said that under the purchase agree- 
ment Thor will pay over $1,600,000 
for all of the Cincinnati assets, in- 
cluding inventory, machinery, build- 
ings name and good will. 
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Cincinnati Rubber Manufacturing 
Co. has been producing mechanical 
rubber goods since 1905. No changes 
in management or operations are con- 
templated, except that J. F. Joseph, 
president of the Cincinnati company 
since 1934, will become chairman of 
the board, and L. P. Darnall, vice- 
president and general manager since 
1946, will move to the presidency. 
Both are remaining active in the busi- 
ness. 


Rent That Temporary Building 


Yard-Stor Shelter Co., 19256 John 
R, Detroit, Mich., manufacturers of a 
portable sectional metal storage shel- 
ter that tilts, telescopes, and slides 
apart for easy access, announces its 


new line and a rental plan for emer- 
gency and temporary uses to be of- 
fered through local crane and fork 
truck rental services. 

The company has developed a low- 
bed trailer for local deliveries which 
will accommodate two fully assembled 
shelter sections. The trailer has a 
crane built into its goose neck, which 
will unload the shelters and swing 
them into position. 

Shelter sections are built in eight-ft 
wide prefabricated panels as shipped 
from the factory. The panels are 
handled by two men and bolted to- 
gether to form a shelter section. 

To erect, the panels are laid out on 
location in a logical pattern and with 
the aid of two small A frame wind- 
lasses, which are furnished, the two 
workmen bolt the panels together, one 
at a time as they rise to form a 
fully assembled section. 


Longyear Plans Expansion 


Part of the E. J. Longyear com- 
pany’s long-range expansion program 
has been announced by Robert Long- 
year, president. The program even- 
tually contemplates new major con- 
struction of a company headquarters. 

The mechanical division, under the 
direction of Allyn E. Harper has 
moved from the manufacturing plant 
at 324 Erie St., SE, Minneapolis, 
Minn., to 1316 Olson Memorial High- 
way. The additional space was needed 
for the growing program of research 
and development. 

The company’s purchasing division 
has moved from the Foshay Tower 
to the manufacturing plant and it 
has increased its staff with the addi- 
tion of Walter Svendsen, former me- 
chanical engineer. 


The consulting department, includ- 
ing engineering and geological serv- 
ices, has taken over additional space 
on the main floor of the Foshay 
Tower for development of its photo- 
geological services. 


Heavy Duty Vise 

The Athol Machine & Foundry Co. 
of Athol, Mass., has introduced a 
heavy-duty vise. This vise, weighing 
150 lb, has a gripping surface of five 
by four in. on the face of each jaw 
with a total depth of approximately 
six in. Machined into the heat-treated 
tool steel jaw facing, is a full five in. 
long pipe grip, which will take a 
pipe or rod from % to 6 in. in diam- 
eter and give a five-in. long grip 
on both sides of the pipe or rod to 
give maximum holding power for 
freeing fittings or nuts. 


All-Purpose Hose 


A new type of all-purpose hose has 
been announced by Manhattan Rubber 
Division, Raybestos-Manhattan, Inc., 
Passaic, N. J. Described as suitable 
for use with air, oil, water and mild 
chemicals, the new hose is being mar- 
keted under the trade name of Allfiex. 

Allflex is credited with having 
eight major advantages, including ex- 
tremely long life and non-kinking. It 
is the newest addition to the R/M line 
of hose, and the first all-purpose hose 
of mandrel-made, horizontal braided 
construction. 


Floodlight 


A new outdoor floodlight producing 
115,000 candlepower with only a 500- 
watt rating has been announced by 
Stonco Electric Preducts Co., Kenil- 
worth, N. J. This new unit concen- 
trates its entire light output in an 
oval-shaped, high-intensity beam. 


Construction is heavy-duty, non- 
corrosive, precision cast aluminum 
throughout with heavy internal and 
external cast ribs providing twice the 
normal heat dissipation surface area, 
and double the cooling rate. Lamp 
life is stated as 2000 hours. The 
lamp is cradled in a high-temperature 
rubber cushion-seal that protects it 
from shock and abuse, and is sealed 
rain-tight and water-tight by a 
heavy-duty cast aluminum hinged 
cover ring with heat-tempered clear, 
spred, or colored lenses. 
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Magnetic Susceptibility Bridge 


Geophysical Specialties Co., 4206 
Longfellow Ave., Minneapolis 7, Minn., 
has announced the availability of their 
MS-1 Magnetic Susceptibility Bridge. 
This instrument is designed for the 
rapid, precise measurement of mag- 
netic susceptibilities of rocks and other 
earth materials for application in aero- 
magnetic interpretation, ground mag- 
netic interpretation, electromagnetic 
interpretation, magnetic survey plan- 
ning, pre-survey anomaly magnitude 
estimates, and drill core classification. 


Ammonia Converter 


The pictured new portable ammonia 
converter is said to be the largest of 
its kind, engineered and manufactured 
for Nickel Processing Corp., Nicaro, 
Cuba. It was built by the J. C. Car- 


lile Corp., Denver, Colo., who has 
developed and is producing a line 
of portable ammonia converters for 
the production of aqueous ammonia 
wherever desired. Additional infor- 
mation can be secured from the J. C. 
Carlile Corp., 425 Cooper Bldg., Den- 
ver 2, Colo. 


New Ore Analyzer 


A new instrument for determining 
the amount of uranium and thorium 
in ores is now being manufactured 
by Tracerlab, 130 High St., Boston 10, 
Mass. It is called the Uranium- 
Thorium Analyzer. The equipment 
consists of Tracerlab’s P20 Scintil- 
lation Detector and a geiger tube to 
be mounted on a shielded well which 
holds samples of ore bearing uranium 
and thorium. One detector takes 
Beta counts while the other reads 
gamma only. A Tracerlab SC-51R 
Autosecaler is connected with each 
detector and counts radiation pulses 
from the sample. The autoscalers are 
interconnected so as to stop counting 
simultaneously either after a pre- 
determined interval chosen on the SC- 
42 pre-set Timer or after a pre-set 
count has been obtained on one scaler. 
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Remote Control TV 


Closed circuit TV installations in 
mines can now be remotely controlled 
to provide operator safety in hazard- 
ous locations, according to Dage Tele- 
vision Division, Thompson Products, 
Inc., Michigan City, Ind. The com- 
pany has introduced its “285-A Servo 
System” which includes a multi-lens 
TV camera entirely directed by a sep- 
arate monitor console. By turning 
an appropriate knob on the console, 
any function of the TV camera can 
be achieved. Lens on the camera are 
changed, focusing is set, and the cam- 
era is directed up or down, right or 
left, all by remote control. A built-in 
“memory” in the control console also 
makes it possible to automatically 
point the camera up to three different 


“pre-set” directions simply by pushing 
a button. Dage’s “285-A Servo Sys- 
tem” and its accessories are described 
in a detailed brochure available free 
of charge from Dept. MJ, Dage Tele- 
vision Division, Thompson Products, 
Inc., Michigan City, Ind. 


Rear Dump Trailer 


Athey Products Corp., Chicago, an- 
nounces the new Athey PR 15-Cat 
DW 15 Rear Dump Trailer. The PR 
15 offers a capacity of 15.6 cu yd, 
speeds up to 31.3 mph, right or left 
angle turns of 90° and simply de- 
signed, 3-stage hydraulic hoists which 
tilt the body 60°. 

The entire loaded unit weighs 84,- 
683 lb with 37 percent of the load on 
big drive wheels of the Cat 186-hp 
tractor. 


—Announcements— 


Appointment of Herbert K. Kings- 
bury as manager of product sales, 
centrifugal pump section, Allis-Chal- 
mers Norwood Works, has been an- 
nounced by M. L. Murdock, manager 
of the section. 


The appointment of John S. New- 
ton as vice-president in charge of en- 
gineering, Goodman Manufacturing 
Co., Chicago, has been announced by 
W. E. Goodman, president. Newton 
will be actively engaged in Goodman’s 
mining machinery division but will be 
available to other divisions for con- 
sultation. 


V. L. Snow, director of sales for 
Euclid Division of General Motors 
Corp., has announced the appointment 
of R. E. Keidel as manager of the 
Advertising and Sales Promotion De- 
partment. 


The appointment of A. F. Pickard 
and J. C. C. Blair, Jr., to new positions 
was recently announced by M. J. 
Gleason, manager of the contract drill- 
ing division of the E. J. Longyear Co. 
Pickard will become assistant man- 
ager of Longyear’s contract division 
which carries on drilling operations 
throughout the world, and Blair will 
become general field superintendent. 


Dorr-Oliver Inc. announces the pro- 
motion of Carlton W. Crumb to the 
new post of director of technical data 
and Charles M. Comstock to the posi- 
tion of advertising manager. A vet- 
eran of 28 years’ service with the pres- 
ent Dorr-Oliver organization, Crumb 
was formerly sales promotion man- 
ager while Comstock served as assist- 
ant sales promotion manager. 


The announcement of three promo- 
tions has been made by the E. J. 
Longyear Co. W. Davenport was ad- 
vanced from general manager to 
vice-president and general manager. 
Vv. N. Burnhart, formerly assistant 


general manager was made opera- 
tions manager. Everett L. Peterson 
was named assistant production man- 
ager. 


Lee T. Ellis has been named man- 
ager of General Electric Company’s 
Mining and Chemical Systems Sales 
Unit, System Sales Section. 


Southwest Assays, Inc. has opened 
an assay laboratory at International 
Airport, San Antonio, Tex. They 
specialize in five-day returns on urani- 
um ore samples and use same chemical 
procedures employed by AEC in buy- 
ing ore. 


C. M. Basile, vice-president of sales 
and manufacturing, Link-Belt Speeder 
Corp., announces the appointment of 
N. V. (Norb) Chehak as assistant 
sales manager. 


The Le Roi Division of the West- 
inghouse Air Brake Co., Milwaukee, 
Wis., has appointed Edward R. Couch 
manager of stationary compressor 
sales. 


Deaton Trent, formerly with Her- 
cules Powder Co., has joined Carboloy 
Department of General Electric Co., 
Detroit, as a representative in the 
coal mining field. Trent, who makes 
his headquarters in Harlan, Ky., will 
service coal-producing areas of East- 
ern Kentucky, Virginia and Tennes- 
see. 


John E. Kaites has joined the sales 
staff of The Long Co. Oak Hill, W. 
Va., manufacturers of continous-haul- 
age conveyor equipment. Prior to his 
present position he was resident en- 
gineer at the Brule Mine of Ogleby- 
Norton & Co. 

Kaites will headquarter in Johns- 
town, Pa., and will represent the firm 
in Pennsylvania and northern West 
Virginia. 

SEE NEXT PAGE FOR CATALOGS— 
BULLETINS. 
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CATALOGS & BULLETINS 


AIR-LINE LUBRICATORS. Inger- 
soll-Rand Co., 11 Broadway, New York 4, 
N.Y. Form 4169 describes I-R air-line 
lubricators for use with the smallest 
hand-held air tools to the largest quarry- 
type drills. A table is included to help 
the user select proper size of lubricator 
for the machine or units to be equipped. 
Also shown are the physical and chemical 
requirements of rock drill lubricants. 


CONTINUOUS MINER WITH ROOF 
DRILLS. Joy Mfg. Co., Oliver Bldg., 
Pittsburgh 22, Pa. Bulletin J-404 gives 
a complete description and specifications 
for the new Joy ICM-2B Continuous 
Miner with integral Roof Bolting Drills. 
A standard 1-CM Miner, the machine is 
equipped with two RDU-2 Hydraulic 
Rotary Roof Bolting Drills, one on each 
side of the machine. 


DENVER FILTERS. Denver Equip- 
ment Co. P.O. Bow 5268, Denver 17, 
Colo. Bulletin FG-B1, describes Denver 
Dise Filters, Drum Filters and Labora- 
tory Filters used by metallurgical, chemi- 
eal, coal, cement and other industries. 
Drawings and specifications of machines 
and facts about construction and opera- 
tion are included. 


Mig. 


Construction Machinery Div. 


American Manganese Steel Div.......... 


American Brake Shoe Co. 


Bowers Battery & Spark Plug Co....... 
Chicago Pneumatic Tool Co............. 
Crucible Steel Co. of America........... 
Deister Concentrator Co., The.......... 
Denver Equipment Co................... 


Detroit Diesel Engine Div............... 


General Motors Corp. 


Du Pont de Nemours & Co., Inc., E. I... 


General Motors Corp. 


Flood City Brass & Electric Co......... 
Greensburg Machine Co................. 
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FLUOSOLIDS FOR FINE COAL 
DRYING. Dorr-Oliver Inc., Stamford, 
Conn. Bulletin No. 7503 describes the 
operation, advantages, theory and back- 
ground of this new fluidized coal dryer 
and cites operating results from the first 
commercial installation. Also included 
are photographs and a wash drawing of 
the unit. 


MANGANESE STEEL PAN FEED- 
ER. Stephens-Adamson Mfg. Co., Aurora, 
Til, Bulletin 255 describes the company’s 
line of “Amsco” Manganese Steel Pan 
Feeders. Outstanding features of the 
feeders, typical installations, and detailed 
specifications are included. 


OKONITE GENERAL CATALOG. 
The Okonite Co., Passaic, N. J. Bulletin 
1096, Okonite’s new general catalog, lists 
all company trade names, products and 
their applications. Two selection charts 
—one by application and environment and 
the other by cable type—are a_ practical 
guide in selecting the best insulated elec- 
trical cable for each condition of use. 
Minimum standard industry specification 
requirements are also listed for each 
insulation and covering where applicable. 


PERMANENT MAGNETIC PLATES 
The Homer Mfg. Co., Inc., Dept. 62, 
Lima, Ohio. Features and applications 
of Homer Permanent Magnetic Plates are 
described in bulletin PL-250. Designed 


Index to Advertisers 


for jobs where it is important to remove 
tramp iron from materials transported by 
pipes, chutes, belts and other types of 
conveyors. Sulletin includes application 
diagrams, performance data and_descrip- 
tions of all Homer Permanent Magnetic 
Plates. 


STAR JACKS. Star Jack Co., Inc., 
River Grove, ill. Catalog No. 555 de- 
scribes the company’s services and prod- 
ucts. It features specifications, and ap- 
plications of their pumps, cylinders, jacks, 
braces and other units. 


TEXROPE DRIVE _ ECTION. 
Allis-Chalmers Mfg. Co., 972 S. 70th St., 
Milwaukee 1, Wis. A sated booklet 
designed for the quick and easy selection 
of constant speed **Texrope” V-belt drives. 
Information on design features basic drive 
principles and technical data on sheaves 
us well as helpful hints for economical, 
safe and dependable operation of V-belt 
drives is included. Ask for “TEX-Book” 
20P40. 


TRONA SODA ASH. American Pot- 
ash & Chemical Corp., 3030 West Sixth 
St., Los Angeles 54, Calif. This folder 
has been prepared by American Potash & 
Chemical for use in the mining and metal- 
lurgy industries. Included is information 
regarding production, various grades of 
soda ash, distribution and other material 
pertaining to industrial applications. 


Mine Safety Appliances Co..................... Fourth Cover 
CORE DRILLING 
We look into the earth 
64-65-66-67 
PENNSYLVANIA 
33-39 DRILLING COMPANY 
PITTSBURGH 20, PA. 
62 — 
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GM DIESEL 
CASE HISTORY No. 556-188 


OWNER: Badgett Mine Stripping Cor- 


aa 
Doing a 
poration, Madisonville, Ky. 4 
INSTALLATION: Gm “6-110” Diesel- nde r j 


powered Bucyrus-Erie 3-yard shovel 
loading fleet of GM Diesel-powered 
Euclid rear dumps on Pennsylvania 
Turnpike extension project. 


PERFORMANCE: Partner Brown 
Badgett says GM Diesels are “doing a 
wonderful job.” He’s running his shovel 
10 hours a day, plans to start 24-hour 
operation soon. 


EW WOULD expect to find a mine-stripping con- instant response to throttle demands, real “go” 
ee on a road-building job. However, where —_ when the bucket takes a bite. 

there’s dirt and rock to be moved in a hurry it is not 
unusual to find a General Motors Diesel-powered 
excavator. The faster, livelier crowd and swing of 
a “Jimmy” powered shovel means more yards per 


And a GM Diesel costs less to maintain, too. Valves 
cost up to 62% less, cylinder liners cost up to 40% 
less, than similar parts for other Diesels. 


day at a lower cost per yard. 


Principal reason for this snappy action is that a 
GM 2-cycle Diesel delivers power on every piston 
downstroke—not on every other downstroke as in 
4-cycle engines. That means faster acceleration, 


More than 150 different manufacturers pick GM 
Diesel power for over 850 different models of equip- 
ment they build. Your GM Diesel distributor can 
give you the list plus full information on GM Diesel 
engines. See him today or write direct. 


DETROIT DIESEL 


ENGINE DIVISION OF GENERAL MOTORS GENERAL MOTORS 


America’s Largest Builder of Diesel Engines 


Single Engines ... 30 to 300 H. P. Multiple Units.. Up to 893 H.P. 


GM 


DIESEL 
POWER 
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These M-S:A instruments 


keep you on guard against 


METHANE 


M.S.A. METHANE DETECTOR TYPE W-8 


Portable, accurate instrument for measuring 
methane content of mine air at working face, 


break-throughs, air courses, and other points ingt 


mine where methane may accumulate. Operato 
simply squeezes rubber hand-bulb a few times, 
draws in air sample, and amount of methane is 
indicated on easy-to-read dial in less than 3 
seconds. Two scale ranges—for greater readi 
accuracy—0 to 2% and 0 to 5%. U. S. Bureau of 
Mines Approved. Write for bulletin. 


M.S.A. METHANE TESTER TYPE E-2 

Streamlined, pocket sized unit, indicates methane 
concentrations as low as .2% in mine air. Pump 
is operated with the fingers while tester is held in 
palm of the hand. Edison Electric Cap Lamp 
battery provides dependable power. Unit con- 
nects and disconnects quickly from battery. U. S. 
Bureau of Mines Approved. Write for bulletin. 


and for Continuous checks on Methane Concentrations 
AT THE WORKING FACE IN RETURN AIR SYSTEMS 


M.S.A. METHANE ALARM M.S.A. METHANE RECORDER 


This unit provides continuous sam- Continuously charts methane concentration 
pling and automatic warning of in return air. This unit provides an accuré 
hazardous methane concentrations safety check against unusual gas condition! 
during entire working shift. Sampled and serves as a guide for regulating volume ¢ 
air that exceeds pre-determined safe air needed to maintain proper and economica 
limit sets off unit, and a flashing red ventilation standards. In addition to recordi 
light alerts miners. Portable, or avail- methane, this unit can be designe 
able with shock mounting assembly 
for use on machinery. Edison R-4 
Battery supplies power. Write for 
complete details. 


ings of increasing or dangero 
conditions. Write for details. 


MINE SAFETY APPLIANCES COMPANY 


201 North Braddock Avenue, Pittsburgh 8, Pa. 
At Your Service: 76 Branch Offices in the United States 


MINE SAFETY APPLIANCES CO. OF CANADA, LTD. 
: ‘ Toronto, Montreal, Calgary, Edmonton, Winnipeg, Vancouver, Sydney, N.S. 
Our job is to help you. Representatives in Principal Cities in Mexico, Central and South America 
Cable Address “MINSAF"’ Pittsburgh 


When you have a safety problem, M.S.A. is at your service. 


to give visual and audible warn} 
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